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Building a Terrace with Centennial Plow. 


--a Century of Knowing How 


HEN the Case plow business began in 1837 at Grand Detour, 

Illinois, it made moldboards of hardened steel, to see if they would 
scour in the prairie soils, sticky as were those soils with their rich 
stores of humus. That successful experiment was the start of endless 
research which steadily built up a fund of “know-how.” 


A century later came the Case Centennial plow, again a practical § 
aid in solving a problem of American farming. This time it was erosion 
and depletion of soil; not too much but too little humus. Case “know- 
how” provided clearance and covering capacity for bulky crop residues, 
rank cover crops, tall weeds. More than a tillage tool, the Centennial 
is a practical implement for building terraces, ditches and ponds. 


In the development and demonstration of soil conservation pro- 
cedures with regular farm equipment, Case has had the hearty coopera- 
tion of agricultural engineers in public employ, notably in the Soil Con- 
servation Service and the state colleges of agriculture. In turn, Case EQUIPMENT TO APPLY 
has fostered cooperation with public agencies by its engineers, field THE ADVANCED PRACTICES 
organization and dealers for the furtherance of conservation practices. 

Educational booklets, charts, and full-color movies created by Case are ’ a 
freely available for your use. Ask for detailed list. J. I. Case Co., = an, | + 
aS 


HEADQUARTERS FOR FARHi 


Racine, Wis. 
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IT’S A MATTER OF PRINCIPLE 


Chemical weed killers that don’t harm grass are 


ow practical for use in pastures and fields—thanks to 


a .ew principle of killing weeds by spraying with a 


growth-stimulating chemical. Application causes sus- 
ceptible weeds to use up their food reserves—then die. 
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75 ibs. per sq. inch 
pressure on compres- 
sion stroke develops 
300 ths. pressure on 
power stroke. __ 
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| 100 Ibs. per sq. inch — 
pressure on compres- 

| sion stroke develops 

| 400 Ibs. pressure on 
power stroke. 
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High compression snatees autiear more power 
because of this engineering principle: Each additional 
pound per square inch of compression pressure before 
ignition gives approximately four additional pounds per 
square inch of pressure on the power stroke after ignition. 


As a matter of principle, 


wwe ." 


Tractor power hennien sneatiead on all farms with 
introduction of the modern, all-purpose tractors. One 
new idea in their development was use of high compres- 
sion gasoline engines to increase power, cut fuel con- 
sumption and provide dependable, convenient operation. 
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Sound principles pay off on the farm, whether it’s 
a matter of killing weeds or improving farm power. 
That’s why farmers today buy more high compression 
gasoline tractors than any other type—because they 
cut costs, speed work and make many farm jobs easier. 


RECOMMEND HIGH COMPRESSION TRACTORS 


ETHYL CORPORATION 


Agricultural Division, Chrysler Building, New York 17, N. Y. 
Manufacturer of antiknock fluid used by oil companies to improve gasoline 
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Material for Farm Home Equipment 


Kitchen Cabinet. Cupboard doors, 
awers, shelves, drainboard and table 
ps are easy to construct from ply- 
ood. Vertical or horizontal sliding 
vors in cabinets and cupboards are 
-ss hazardous and more convenient 
nan hinged doors. 


2. Reach-in Refrigerator, 45 cubic 
feet capacity. This design, University 
of Idaho Plan No. 843-3P, may be 
equipped for either ice or mechanical 
refrigeration. 


3. Electric Clothes Drier. A plywood 
cabinet with electric heating elements 
and fan dries clothes quickly regardless 
of weather, keeps them out of sight, 
Protects them from dust and soot 
while drying and provides storage until 
ready to iron. A wash for a family of 
four has been dried in it in 3 hours. 
Washington State College Extension 
Circular 93. 


4. Sofety Housekeeping Closet. This 
des cn by the National Safety Coun- 
cil provides central storage for all 
hor- cleaning equipment and supplies. 
A .cked compartment at the top is 
pro: ted for household poisons. 


Farm homes can be made more 
attractive and convenient by the 
addition of simple, home-built 
equipment of plywood construction. 


There are numerous items which 
any housewife would appreciate — 
dust-proof hat boxes, commodes 
and dressing tables, clothes cabin- 
ets, laundry hampers and _ tables, 
screens, children’s furniture and 
toys, book cases and magazine 
stands, window valances, tables of 
all kinds, wall racks for household 
and garden tools, garbage and ash 
can enclosures, seed and bulb stor- 
age cabinets, sportsmen’s lockers, 
etc. 


Recreation room equipment and 
built-in furniture made of plywood 
is sturdy enough to withstand hard 
usage. Attic and basement rooms 
may be finished with novel, colorful 


effects. 
& 


Plywood is not regularly available today. 
But when the needs of the Reconversion 
Housing Program have been met, dealers 
will again have plywood for every use. So 
in the future, remember: plywood is a 
material to ‘“‘keep in stock’? in the farm 
shop. It works all around the farm! 


Douglas Fir Plywood Association 
Tacoma, W-shington 


10. Dining Alcove. A novel breakfast- 
dining unit with convenient counter 
and corner shelves. The base of the 
table is a large implement disc with 
a concrete bottom formed against a 
wooden or steel hoop. A heavy felt 
pad glued to the concrete base makes 
it easy to move on a waxed floor. 
Plans from Successful Farming, Des 
Moines, lowa. 
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5. Moth-Proof Clothes and Woolen 
Storage. A_ gas-tight closet charged 
with an effective fumigant protects 
woolen clothes and blankets from 
moths. It is simple and inexpensive, 
both to construct and operate. Cornell 
University Bulletin 327. 


6. Food Dehydrator. Drying is one of 
the oldest known methods of preserv- 
ing perishable food and one used in 
many farm homes. Ordinary electric 
lamps provide the heat in this design 
shown in Extension Circular 709, Uni- 
versity of Nebraska. When the drier is 
not in use it will serve as a work 
surface and kitchen cabinet. 


7. Serving Wagon. A_ combination 
kitchen table and portable serving 
table is a very practical ‘step-saver.’ 


8. Freezer Chest. A unique, inexpen- 
sive design of 27 cubic feet capacity. 
The box is built in six separate sec- 
tions which are assembled and fast- 
ened with screws. Removable eutectic 
solution tanks provide stored refrig- 
eration for rapid freezing of large 
quantities of warm foods, and give 
protection in case of power outage or 
equipment failure. They permit satis- 
factory operation in a warm climate 
with a standard Y% H.P. compressor. 
Design by Texas A G M College. 


9. Built-in Furniture. This bed deck 
with attached clothes closets and 
boudoir chest and seat is typical of 
the attractive, serviceable furniture 
inexpensively built of plywood. 
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The Briggs & Stratton 4-cyele air- 
ceoled engine is world-famous. 
More than two and a half million 
are delivering trouble-free power 
under all operating conditions for 
hundreds of different kinds and 
types of machines and tools. 


United Oil Bath Air Cleaners pro- 
‘tect this dependable performance. 
Each of the three representative 
models shown below is equipped 
with the proper United Cleaner to 
insure maximum efficiency. 


OiL BATH AIR CLEANS 
WARNING: BEFORE USING ENGINE FILL AN, Dicat 


G: 

oi - w INE OL TO IN week 
DALY, KEEP Ol TO THis LEVEL. ONCE EAC en 
CUP ang NOER VERY DUSTY CONDITION® veo om 
EL CQEEAN OUT OLD OIL: REFILL TO ne 

| mm GASKETS AND REPLACE CLEANDT su 


aie UNITED SPECIALTIES COMPANY «200% 


2 
CHICAGO, ILL. U. S. A- 


Briggs & 
Stratton ; 
Model “N" od. 


=. SMALL ENGINES 
* Need Clean Air, Too 


Dust and other damaging abrasives are no re- 
specters of engine sizes. Foreign air particles do 
> as much damage to pistons, rings and bearings of 


— small stationary industrial engines as to the pre- 

par oe cision internal parts of car, truck or tractor engines. 

, . United Oil Bath Air Cleaners, specially designed 
a = — a . 7 * ° 4 

wr we, * for these useful power plants with a wide variety 


/ 


of applications on industrial equipment, farm 
machines and appliances, assure continuously 
clean air under all conditions. This United Clean- 
er protection means better performance and 
longer engine life. 


UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER * MITCHELL DIVISION, 
DIVISION, CHICAGO 23 PHILADELPHIA, 36 


Stratton 
Model “‘ZZ™ 
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INTERNATIONAL 
HARVESTER, that is! 


NTERNATIONAL HARVESTER’S 115-year history is linked with the 
success of five generations of farmers. The big red combine of 
today is very different from the reaper that Cyrus McCormick 


trundled into the field in 1831. But it all began there. It began 
with an idea. 


Harvester engineers have built thousands of ideas into machines 
® since that beginning. The skilled workmen in our factories have 
A She <= multiplied those machines by the millions. 


ssitenaihiaatiies 123-SP ett teensite ciate iene One of the greatest of those ideas brought forth the FARMALL— 

up @ field with no backswath. Below: The 123-SP, with the original all-purpose tractor. Today, after 23 years, Farmall 

i” McCormick-Deering combines = tractors and the machines and tools designed for Farmall operation 
’ iJ ed 


have set a standard of farming success in every community. 

Count on the FARMALL System to bring you great improvements 
_ in the year to come. Count on INTERNATIONAL HARVESTER. Many 
of you have been disappointed in the recent months, but it will 
be different soon. A new era is coming—better living for the 
family farm. 

Your point of contact with the new equipment that is coming is 
your International Dealer. Stand by him. He will stand by you. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago 1, Illinois 


Tune in “Harvest of Stars’ Sundays, 2 p.m. 
Eastern Daylight Time. NBC Network 
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Flintkote Asphalt Shingles on 
the roof...Flintkote Asbestos- 
Cement Sidings...and a 
worn-out house takes a new 
lease on life. This simple re- 
modeling job was done quick- 
ly, at low cost, and serves to 
enhance not only the farm 
investment, but also comfor- 
table living. 


ies farmers take pride in the investment value 
of their stock, buildings and equipment... and 
forget about their homes. 


You can render these men a useful service by 
reminding them that the condition of their homes 
has a direct bearing on the total value of their 
farm and equipment, as well as on more com- 
fortable living for the whole family. 


The wide variety of Flintkote building mate- 
rials offers to the farmer a quality product for 
almost every remodeling or building job neces- 
sary to keep his home in tune with the times and 
with the rest of his farm investment. Backed by 


The Flintkote Company 


BUILDING MATERIALS 


DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


250 


if 


é pee Be ee ee 
' og, 
ree 
‘ : s 
% ee ; 


nearly half a century of pioneering in improved 
building materials, Flintkote products provide 
long life, beauty and protection at moderate cost. 


Write to the Flintkote Farm Engineering S<r- 
vice for full information on general or spe: al 
applications for Flintkote Building Materials 


FLINTKOTE FARM PRODUCTS 


Fire-resistant Asphalt Shingles— Durable, Fire- 
proof Asbestos-Cement Sidings—Insulatec 
Brick or Stone Sidings — Easily-applied Ro! 
Roofings— Cold Process Built-up Roofs—Damp- 
proofing Materials, Asphalt Coated 
Sheathing — Insulation Lath —Flint- 

kote Insulating Wool* 


*A Fiberglas Product (Reg. U.S. Pat. Off.) 


Atlanta . Boston . Chicago Heights 
Detroit . East Rutherford . Los Angeles 
New Orleans . Waco . Washington 
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EDITORIAL 


A 


/ gricultural Engineers and Farm Safety 


“OR several years the Committee on Farm Safety of the 

American Society of Agricultural Engineers has been 
king into specific farm accidents for information to be 
aed from them and applied toward preventing their 
etition. Perhaps the time is ripe for the Society to give 
ther support to the Committee and to the farm division 
the National Safety Council. 


For one thing, C. L. Hamilton, assistant director of the 
3.C. farm division, suggests that concerted thought and 
cussion on the engineering pattern of farm hazards and 
ety measures would help to unify our viewpoints on the 
tter and point the way to further constructive activity. 

Continuing accidents show that it is not enough to warn 

t ople to be careful. Sound engineering can make it easier 
' © farmers to be careful, and reduce the need of special 
cre at many es Probably most farms have more spe- 
ic hazards than the farmer can keep in mind along with 
5 daily work, and more than any engineer, other than a 
‘ety specialist, could observe and list at one inspection. 


Farm organizations, farm papers, and national leaders 
are strongly behind the farm cabety movement. However, 
we are convinced that engineering — agricultural engineer- 
ing, to be specific — is involved in the overall problem to 
such an extent that agricultural engineers have more to con- 
tribute to the movement than is generally realized. In fact, 
it would seem that the initiative is up to them to determine 
the ways and means by which engineering can serve farmers 
from a safety standpoint. It is only logical for engineers 
to do engineering work, and to look to other related inter- 
ests to — provide support for the work and to encourage 
widespread use of its results in the form of practicable 
safety measures. 


O > 0 oH feed 


Pen 


Built-in Mechanical Safety 


ANY agencies are doing good work to promote farm 

safety, including the National Safety Council with 
its farm division, the Farm Equipment Institute with its 
safety committee, and the American Society of Agricultural 
Engineers with its Committee on Farm Safety, 


But in spite of all this there are too many accidents on 
farms, many of which are fatal. What is wrong? Putting 
safety caution signs on farm equipment seems a logical 
thing to do; however, it will not put common sense into 
the head of a careless operator. The caution sign, “Keep 
Hands Away from Rolls,” will not prevent farmers from 
getting caught in the snapping rolls of corn pickers. Put- 
ting a warning notice on a tractor will not prevent it being 
driven at an excessive rate of speed or keep the driver from 
falling from the seat on account of sleepiness. 


{it will take more than a warning sign to make most of 
such units safe to operate. One cannot injure fingers in 
gears that are enclosed in a case; such a safety measure is 
really safe. One could not have a serious accident by falling 
oti the seat of a tractor if it had an enclosed cab. Starting 
a tractor engine when the machine is in gear is impossible 
when devices are built into the tractor to prevent it. 

_ Power-take-off guards that would make the unit inoper- 
ative if the guards were removed would prevent accidents 
fro: this source. Devices to prevent access to snapping 
tol’ of corn pickers when they are running st save 
har \s, arms, and lives. 


Engineers are trained to develop good, efficient, units 
at low production cost in order to reduce the sale price and 
open the market to more farmers. At the same time, most 
farm equipment has been made more than reasonably safe 
when maintained and used with a fair degree of judgment. 
But the records show that this is not enough. Even a nor- 
mally safe operator will at times make dangerous mistakes. 
The next step is to reduce dependence on proper operation 
to provide safety and to build machines so that fewer mis- 
takes in use can be made. Unless carefully designed, safety 
guards and devices may add considerably to the cost of a 
unit. However, engineers do have a responsibility toward 
farm safety. More safety can be built into farm machinery 
if engineers really apply themselves in that direction, and 


the cost will be slight. F. N.G. KRANICK 


Cooperation in Research 


N these troubled times it is a source of satisfaction to 

note instances of increasing voluntary cooperation be- 
tween individuals and groups doing separate jobs that must 
be tied together to amount to any significant contribution 
to human welfare. 


Two such instances in our own field are evident in con- 
ferences this year between public service research men and 
engineers of the industries through which results become 
available as aids to farmers. 

The industry-research conference held at Alabama Poly- 
technic Institute and the Tillage Machinery Laboratory of 
the U. S. Department of Agriculture, at Auburn, Ala., 
February 15 and 16, was a logical sequel to a similar suc- 
cessful conference held at the University of Illinois last 
year. Cooperating sponsors included the Farm Equipment 
Institute, Alabama Agricultural Experiment Station, U. S. 
Soil Conservation Service, and the divisions of agricultural 
engineering (BPISAE), U. S. Department of Agriculture. 
Representatives of both large and small manufacturers of 
farm equipment were present to discuss with agricultural 
engineers and others in public service research the mechan- 
ical equipment needs and problems of the region, to see 
some of the research in progress, to ask questions, and to 
offer suggestions, and the conference was followed up with 
a summary report to extend its informational output to inter- 
ested engineers in the industry who were unable to attend. 


The animal shelter research conference at the Missouri 
Agricultural Experiment Station, April 5, was a case of 
calling in and consulting representatives of the building 
materials and equipment industry on the detailed planning 
of a major public research project of vital interest to them 
as well as to agriculture. In fact, the project originated in 
a recommendation from industry submitted on request to 
the Agricultural Research Administration of the USDA. 
The industry representatives were able to contribute valu- 
able suggestions on information to be sought in order to 
improve the application of building materials and equip- 
ment in farm use, and on methods and techniques to expe- 
dite the project. Here again a report of the conference was 
made available to the entire industry. With this ground- 
work of thorough preparation and mutual understanding 
the prospects are good that it may ‘igen the most useful 
and significant animal shelter research since man first built 
a lean-to. 


Pure science research may well continue to nose about 
here and there for academically (Continued on page 262) 
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Operated by power take-off this field harvester 
mows, picks-up, chops and elevates a 3-ton load 
of alfalfa for silage in only 10 minutes. 


It places its load in a modified manure spreader 
with a built-up box—which permits unloading 


by use of the drag apron within the box. 


This ingenious method was devised by B. S. 
Knapp, Monroe, Michigan, to prevent harvest- 
time losses in hay quality; get rid of the hot, 


dusty manual labor of haying; make better use 


CATERPILLAR TRACTOR 
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of storage space; provide the equivalent of fresh 
pasture during the dry season; make feeding an: 


bedding of livestock a shorter, easier job. 


A 3-man crew operates the outfit whose functions 
replace several other machines—such as hay 


loader, hay tools, corn shredder, sheller and en 
silage cutter. 


Its success is built around the unfailing tractior 


and ample power of Mr. Knapp’s “Caterpillar” 
Diesel D2 Tractor! 
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Engineering Farm Safety 
By C. L. Hamilton 
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HE President of the United States has called upon 

the nation to observe the week of July 21 to 27 as 

“National Farm Safety Week.’ All persons and or- 
inizations concerned with agriculture and farm life have 
‘en requested to rally in a united campaign against farm 
cidents. The campaign is endorsed by the Secretary of 
.griculture and leaders of the national farm organizations. 
pecial activities will be sponsored by the National Safety 
ouncil in cooperation with the U. S. Department of Agri- 
ture and state farm safety week chairmen. 

National Farm Safety Week should remind agricultural 

igineers of a challenging, unsolved, year-around problem. 
it is security from needless death, injury and suffering for 
6,000,000 farm people. To win the struggle against farm 
ccidents, engineers and other farm leaders must pool their 
resources. It may take even more resourcefulness and strat- 
egy than required for conservation of food, soil or other 
aational programs. A clearer and more comprehensive 
inethod of attack is needed badly. 

America has been called the most wasteful nation of the 
world. Our food wastage is being publicized. We have 
been accused of wasting soil, minerals, timber, oil and other 
resources. Now comes another charge: America is wasting 
lives, our most vital resource, 
and it appears to be well 
founded when you review ac- 
cident statistics and estimate 
the total loss to agriculture or 
the nation. 

Our war cost was high be- 
cause the leaders choose any 
sacrifice of material or equip- 
ment that would reduce the 
chances of losing men. The 
same determination to pre- 
serve life has made America 
a leader in the battle against 
disease. There is no more 
need for suffering an annual 
national accident rate, that is 
greater than our losses to ene- 
my action in the war just end- 
ed, than there would be for 
tolerating the typhoid rate of 
50 years ago. Agriculture has 
a major stake in this national 
problem. 

A review of the progress 
and achievement in industrial 
saicty may serve as a back- 
ground for similar develop- 
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ment in agriculture or indicate possible avenues of ap- 
proach. Agricultural adaptation may be — from 
the basic accident prevention principles proven by indus- 
trial usage. Industry's achievements should at least serve 
as a challenge to agricultural leaders. 

Industry Blazed the Trail. Workers in the organized in- 
dustrial safety movement can see the results of their progress 
in living, healthy people. They know that something like 
20,000 people are alive today who would have been killed 
last year if the accident death rate of 30 years ago had not 
been reduced by an organized battle for safety. They also 
know they have not reached their ultimate goal. In case 
after case they have proven that accidents can be eliminated. 

You know what a factory was like years ago. It was a 
dark, ill-ventilated fire trap packed to the rafters with 
mazes of pulleys, shafts and belts transmitting power from 
a central steam engine or waterwheel to all sorts of ma- 
chines. Neither the belt nor the steel jaws and teeth of the 
machine were guarded in most cases. 

During the same period management reasoned that ac- 
cidents were always happening; that they were acts of God. 
Or maybe they were just the result of stupidity of the hired 
hand. If a worker donated a hand to an unguarded punch 
press, or lost an arm in a giant 
pulley, he was just careless, or 
he didn’t “live right.” When 
a man slipped and fell on a 
greasy floor, perhaps the jani- 
tor was blamed. Or if there 
was a fire, it was either God 
or a careless smoker who was 
blamed. Sometimes, of course, 
the wrong man was injured 
yet no one in authority as- 
sumed responsibility. 

Fortunately a few far- 
sighted engineers refused to 
follow the conventional pat- 
tern of the time. They shout- 
ed long and loud for better 
lighting, better ventilation, 
guards on machines, elimina- 
tion of hazardous belt drives, 
rearrangement of work to 
eliminate handling hazardous 
material. They called for ade- 
quate first-aid equipment and 
attendance. They waxed elo- 
quent on the necessity of good 
housekeeping in the plant to 
eliminate both fires and falls. 
“on so on down an endless 
ist. 
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Led by New Jersey, state after state passed 
workmen’s compensation laws in the sec- 
ond decade of this century. Every state in 
the union except Mississippi now has such 
a law. These laws place the financial re- 
sponsibility for work accidents on the em- 
ployer. ' , 

Management, once its attention was 
forcefully called to the importance of 
safety, made some astounding discoveries. 
It learned that a program of accident 

revention in a factory or on a railroad 
Fed to efficiency as wel! as safety. It 
learned that safety had to be built into 
the factory, planned into operations, and 
maintained aggressively. Engineers trained 
for the job were employed; regular in- 
spection and meetings became common. 

Improved lighting reduced accidents, 
but it also speeded production. Better 
ventilation reduced fatigue. Workers on 
guarded machines moved more swiftly. 
Individual drives eliminated hazardous 
belts as well as inefficient central power 
systems of the old days. Efforts to elimi- 
nate handling hazardous material resulted 
in a whole new science of time and mo- 
tion study that grew up in the interest of 
speedier production, quite apart from safety considerations. 
First-aid setups cut down time lost while waiting on physi- 
cians to care for slight injuries. 

The A.S.S.E. As accident prevention became recog- 
nized in industry, the safety engineers employed for the job 
found they had common problems and objectives, so they 
naturally joined together in the formation of a national 
organization — the American Society of Safety Engineers. 
The objectives of this society are to promote the art and the 
sciences connected with engineering in its relation to acci- 
dent prevention and conservation of life and property, and 
to encourage the development of safety engineering as a 
profession. The Society's growth and activities parallel the 
growth of safety work in industry. 

Farm Safety Needs Factual Direction. Even though farm 
safety is in its infancy, it is fast gaining momentum. Within 
the last few years practically every state has promoted some 
definite safety educational activity. Sixteen states have 
established permanent farm safety committees to initiate 
team work and correlate resources of interested state agen- 
cies. Some states are now organizing similar setups at the 
county level. Seven states now employ full-time farm 
safety specialists. Other states are making arrangements to 
add safety specialists. Beginning June 1 one state will have 
two full-time farm safety specialists. These events will be 
recorded in our history books because they date definite 
action in establishing a new field of agricultural education 
and research. 

Farm safety has already received considerable publicity 
and many educational projects are now under way. The 
promotional type of activities has of necessity predominated. 
This type of initial + pecs is desirable to gain interest and 
support of influential agricultural organizations or agencies. 
It is also necessary to arouse public interest. 

Now there is a need for more basic criteria and engi- 
neering analysis to keep the movement on a sound footing. 
Even an important or progressive movement cannot produce 
results or survive if it is largely based on assumption, intui- 
tion or opinion. Much time and effort can be wasted in 
trying to establish ineffective practices or practices that ac- 
count for very few accidents. The services of trained 
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This inexpensive homemade hook makes coupling (left) of a tractor to drawn equip- 
ment easier and safer; and when it is reversed, it serves as a drawbar 


pin (right) and facilitates uncoupling 


specialists are required. More research on types and causes 
is necessary. Classifications which simplify educational ac- 
tivities and program development should be established. 
Specific farm job analysis to determine the most acceptable 
safety techniques and other basic fundamentals is needed. 
Farm safety will lack factual direction until more of this 
basic criteria is developed. 

Statistics on farm accidents which show the extent, type 
and causes in any state or community is a basic require- 
ment in developing effective accident prevention recom- 
mendations. This information will show how accidents 
occur, indicate remedies and serve as a yardstick for meas- 
uring accomplishments. Extensive cause analysis may be 
necessary to determine the most practical remedies. Until 
arrangements can be made to secure periodic farm accident 
information through regular state or national agricultural 
census channels, it will be necessary to depend on informal 
supplementary local surveys by rural schools, clubs, physi- 
cians, newspaper clippings or similar sources. 

Engineering revision is the first approach that shou!d 
be taken in determining sound accident prevention or cor- 
rective measures. When applicable it provides the easi: +t 
quickest, cheapest and most effective accident prevent: 
remedies. It involves changing, relocating, eliminatir g, 
guarding or substituting one thing for another. It invol::s 
“on the spot” analysis of individual farm jobs. Sometir cs 
it leads to changing the entire job method. This appro: h 
is not only basic for faulty mechanical or physical cor. i- 
tions, but it may also provide the best remedy for accidk «ts 
arising out of unsafe or improper practices of persons, } +'- 
ticularly in cases where conventional methods are diffic ‘t, 
inconvenient or uncomfortable. 

The engineering revision approach applies to all ph. ¢s 
of farm safety — the home, farm work, highway trave of 
recreation. Fortunately, the development of safer way: ‘0 
do farm work often goes hand in hand with easier 
cheaper ways. When the safe way is also easier and chea 5, 
the problem of securing execution is simplified. In s  .¢ 
cases engineering revision will not be practical. It will: 1 
be necessary to rely solely on educational activities to cha 3¢ 
the personal habits of individuals. (Continued on page © 0) 
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Engineering Classification of Farm Accident Hazards 
By Ralph A. Palmer 


MEMBER A.S.A.E. 


} HE observance of National Farm Safety Week, July 


21 to 27 of this year, recalls attention to a fact 
which agricultural engineers need to remember every 


week and every day, namely, that they and their farmer 


“ents regularly and necessarily deal daily with forces, 
eights, elevations, motions, shapes, temperatures, chem- 
ils, and forms of life far more dangerous to them than 


‘.e atomic bomb. Safety engineering is an important adjunct 


- agricultural engineering and commands serious consider- 
‘ion as such. 
The farmer must of necessity be a jack-of-all-trades for 
» must successfully deal with the forces of nature and 
10se devised by man. An analysis of hundreds of farm 
‘cidents made by the Committee on Farm Safety of the 
\merican Society of Agricultural Engineers reveals that 
ost of the accidents occurring on the farm are the result 
‘{ carelessness. Farm people must become safety conscious, 
cad this can be accomplished by means of an intensive edu- 
cational campaign. Agricultural engineers must become 
more safety conscious to do their part in this and other 
ineans of improving farm safety. 


The gist of the problem, so far as agricultural engineers 
are concerned, seems to be that safety is only one of the 
many considerations demanding attention in their work. 
{in this situation, anything which will make it easier for 
agricultural engineers, consciously and unconsciously, to 
give more attention to safety angles, should pay dividends 
in reduced accidents. 


One such help would be some simple classification of 
hazards, which would be photographed on the mind with 
a little use, and which would help the engineer like a sixth 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

RALPH A. PALMER is assistant secretary, American Society of 
Agricultural Engineers. 


AuTHor’s Note: The author is indebted to C. L. Hamilton of 
the National Safety Council and to Theo. Brown of Deere & Com- 
pany for helpful suggestions in connection with the preparation 
of this paper. 


sense almost automatically to anticipate, identify, recognize, 
analyze, and avoid or correct the hazards continually crop- 
ping out in connection with his work. A trial hazard classi- 
fication outline is shown in Table 1. 


BASES OF CLASSIFICATION 


Elementally, hazards may be classified according to the 
parts of the body exposed, the reason for their being ex- 
posed, and the possible sources of a knockout punch. 

Parts of the Body Exposed. This is of some concern to 
the engineer in that, in some cases, special protection can be 
provided for delicate organs such as the eyes and ears, for 
the hands and feet which often reach out to meet danger 
more than half way, and for the mouth and nose through 
which internal organs may be exposed. However, many 
hazards are of such a nature that any or all parts of the 
body are endangered. 


Wuy PEOPLE TAKE CHANCES 


Reasons for exposure, as a source of farm accident haz- 
ards, are mostly either economic motives or mental condi- 
tions responsible for unguarded actions. 


Economic Classes of Risks. Economically, hazards may 
be clearly justifiable, unjustifiable, or borderline cases. 

1 Justifiable risks are involved in use of the pocket- 
knife, the friction match, the cookstove, the farm tractor, and 
the hay chute, among thousands of other useful articles. 
The safety problem is obviously one of proper use and safe- 
guarding, rather than disuse. 


2 Uneconomic hazards often arise as incidentals of 
operations — the upturned nail, the misplaced pitchfork, 
the slick oil spot, and the accumulations of trash. This 
class of risks can also develop in beautification projects, 
where the safety factor is overlooked, and may range from 
a view-obstructing lilac bush to a beautifully waxed, and 
treacherous, stairway. Depreciation—the broken step or 
sharp piece of glass — is another source of hazards under 
this title. Still another is simple neglect to provide and 
maintain reasonable safeguards. 


Le 
f. 


: Cluttered, winding steps give falls a double break. These accident traps can be eliminated with straight stairs and adequate storage 
‘ities for household equipment © Center: Doors that swing directly over steps create a farm fall hazard. At least a 30-in landing 


should be provided to eliminate this hazard ¢ Right: Improper design and neglected repairs make 
the majority of barn ladders hazardous and inconvenient 


ee ee ee eee Sl ee ee i. eo em eS ies) See apy e 
oe ee ell ee . ae ae 
po. (Gee eee eee se Re Z Bio oe ey eee ee BO ca elas Fra aay 3 ( j 

ie, Sa ee a ¢. eee Se aa a ae 
gi, ae ae eee Se ee Sa Sa . 
ee ae Pee ee cae ee A ee pe ee ia 
: 
4 : 
ee 255 

. PC Ciés 

. i 

4 

4 

3 
a 

J 

q 3 ee 

: : 

E 

. 

; 

; 

3 . 

: 

. 

ae 

lip- 

Ses Be 
ac- 
ed. 

ble 

ed. 

his 

ype 

ire- 

ym- 

nts 

Pas- 
be 

ntil 

lent 

ural 

mal 

ysi- 

: : 

wuld : il jk nee j } 

cor- ‘ A ’ y al As iE sw " iil ; £7 .s 

ic st .” j mt Weviae ae || wil eaee i 

: - = she : mY | ‘ bi e a See j ”~ 

tion ‘e s&s : sg a i. : is ee we} he i Rael me G 
z y ty: ott _- oe Be areal % ae Cp ee A 7 - q 2 a 

ing = ia i Ss ; ne ace Me ey te FAS e eG ce ; 

a i _— fy f ’ . y as aS oe | oS ae + = Pay 
Ives . Las i ‘ ie : 5 =a } a NI co ah 4 “ Saar gee! Be sere! 

: oe 4d hale F- 4 Se . SS oe 
mies ‘ ae ay i? 3 re. - Re ' Pee nina 

nu ae or Aa be 4 > SS si 

sch Pe: :) Se Se =a on _ eae aie : 

. — \ 2 - = San 

- | - bi i i : gy - ip wren nina tnd Se hee s sh, eetaer 1 we 4 . 
(ee ‘ : j ‘ p ae ee E Cian 7 

eats \ Peat Dion : 7 aw - itn a es af ee Pe 2 —, Pee } 

F b TO its Cte of : ——————, ~~~ — a . 

0 e& fa. 2 — ” Sa * > ligt ES 
i \ F A F Q ae ge a oe j re if ~ Saciniesicentaiio’ jae : F ; eet ee 

cuit, \ aS Ba te aaa — why Derg mee oe fg OO Gay ae ro 

fa “J | nae 5 ae Hee Gayo be 
iS : \ a oe, 86h (\S — = j OC]  _—, par ek, ; 
. } ON a: ea ~ ae tn De eke “ee cy. | 
oe age ce aa a = eee a 
S tO j 4 ee ae 298 : POE gins ay 's 2 3 i} eae - ne — ey ( A es a 
: Fahne . At or ae é : We xs tS SS ee on . | 
a 2 de) Oe % PS ieee Pee , Bete 
d wi eee oT Sh oe 4 Re 2a Petia nn a oe 
“ Sais, ee a 7 Se s "a cannes nee Ns CP 2. rs ee 2 oe “ i ra 
per, Bee RR ee an ae ee \ — = " a Nr * oe ye © 9") SO Cea 7 Git 
ee RE oe tee oa ise : ” oT ’ | 0 Nt ee =. ae ee 
cone 4 ; % > anak ag KS ae Ste , ict ‘ . areal a ie SD A Pn eae NE ‘ 4 ~ 
cick 
3€ : i i 
260) ’ 
q 
: ae ee ee ees wae, a aa ss ae. i ss via 0 OSE EERE De aie ES i ae oe “hy = ‘ st, - -* 4. ~ a 


3 Marginal Cases. Hazards that may or may not be 
worth the risk are to be expected in pany useful arti- 
cles which are improvised, jerry-built, low in material or 
quality to meet price competition, lacking in safeguards, or 
otherwise poorly engineered. In many cases the unsafe item 
can be improved or replaced with a device which will do 
the job economically, and safely. The electric fence is an 
example of a device which must be well engineered to 
reduce the risk to a point where it is clearly justified. Not- 
able progress in eliminating this economic class of hazards 
in the special field of fire safety has been made by under- 
writers’ inspection and labelling. 


Persons as Subjects for Protection. Hazards may be 
further classified according to the contributing human fac- 
tors which make man a difficult subject to protect from 
danger. From a safety engineering standpoint, and not- 
withstanding his five warning senses, man must be regarded 
as poorly adapted to look out for his own safety anywhere 
outside of a padded cell. 

These personal hazards can be grouped roughly into 
those caused by lack of knowledge, neglect to take known 
proper action, and the taking of known improper action. 


1 Lack of knowledge of an existing danger causes un- 
predictable action. It must be anticipated where access of 
children or other uninformed persons is probable; where 
an attractive nuisance is created, and where potentially dan- 
gerous forces, objects, or materials of any kind are intro- 
duced into a new environment. Means of minimizing this 
class of hazards include locks, enclosures, warning signs, 
guards, proper lighting, complication of controls so that 
only informed persons can put machines into operation, 
alarm devices, automatic stops, deterrent and warning odors 
and tastes in the case of chemicals, good housekeeping, and 
instruction. 

2 Neglect to take known proper action frequently arises 
from indifference, laziness, careless familiarity, contempt, 
habit, absentmindedness, daring, hurry, and temporary dull- 
ing of the senses by overconcentration, lack of concentra- 
tion, monotony, depression, preoccupation, alcohol, lack of 
sleep, and other causes. Use of damaged tools, improper 
placing of tools and work, failure to follow proper work 
methods, failure to use available safety devices, and ac- 
cumulations of debris are examples of this class of setup 
for accidents. Even skilled operators cannot be depended on 
always to take the precautions they know should be taken 
for their own safety. Indicated measures for reducing this 
class of hazards include visual, auditory and other warnings, 
safe operating procedures, debris collectors, guards integral 
with machine frames, controls which prevent operation until 
certain safety measures have been taken, and controls which 
stop operations automatically when parts of the body, tools, 
or work approach danger areas. 

3 The taking of action known to be improper and dan- 
gerous results from some of the same causes, but generally 
from misdirected positive qualities such as ambition, pride, 
elation, curiosity, and playfulness. Poor judgment, desire 
for a thrill, lack of foresight, and unconscious reaction are 
other contributing factors. Excessive speeding of vehicles 
or other machine operations and walking or reaching into 
known dangerous places are common examples. Add to 
previously mentioned safety measures speed governors, 
overspeed and overload warning devices, rules and penal- 
ties, and safety record incentives. 


DANGER FACTORS IN FARM ENVIRONMENTS AND ACTIVITIES 


Likely sources of a knockout punch are readily named 
in terms familiar to the engineer. Basically they are condi- 
tions of form, relative position, and energy temporarily out 
of control of the victim. 


III 


TABLE 1. 


Bases of classi- 
fication, and sub- 
classes 


I Parts of body 


exposed 


A Delicate parts 


B Openings to in- 
ternal organs 


C Reaching parts 


A Economic classes 
of risks 


1 Justifiable 


2 Unjustifiable 


3 Borderline cases 
(purpose econom- 
ically sound but 
means of accom- 
plishment ques- 
tionable) 


B Contributing 
human factors 


1 Lack of 
knowledge 


2 Neglect to take 
known proper 
action 


3 Taking of known 
improper action 


4 Physical inca- 
pacity to recog- 
nize hazards or 
take preventive 
action 
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HAZARD CLASSIFICATION OUTLINE 


Typical situations or 
locations in which 
hazards are to be 
anticipated 


Flying particles 
Dusts and chemicals 


Moving machinery, 
sharp edges or points, 
poor footings 


II Reasons for exposure 


Standard or common 
materials or devices 


Incidentals of economic 
operations, accumulations 
of waste, leakage, depre- 
ciation, devices made 
obsolete by development 
of safer structures or 
equipment 


Home-built, improvised 
low-quality, poorly- 
engineered construction 
or equipment 


Wherever experience or 
special skills are re- 
quired for safety 


Repeated operations, 
habitual procedures 


Groups of boys; signs 
of indifference, care- 
lessness or incompetence 


Aged, small or 
otherwise handicapped 
persors 


Common environmental sources 


of danger expressed as basic 
physical characteristics 


A Dangerous forms 


1 Sharp points 
and edges 


2 Rough or poorly 
shaped working 
surfaces 


3 Projections 


4 Dust and smoke 


5 The inverted 
wedge 


6 Airtight spaces 


B Relative position 


1 Obstacles to 
movement 


2 Obstacles to 
vision, hearing 
or other warning 
senses 


3 Location of 
openings 


4 Location with 
relation to un- 
stabilizing 
influences 


Pointed or edged tools, 
fresh cuts or broken 
edges, splintered wood, 
used lumber 


Benches, platforms, 
handles 


On moving parts, 

in or near path of 
movement of persons 
or animals, or where 
not readily seen 


Around grinders, fires, 
and machines for mix- 
ing or moving finely 
divided dry matter 


Openings into which the 
hands, feet, head or 
whole body may be 
squeezed, where attempts 
to remove tend to reduce 
the size of the opening 


Silos, tanks, small 
rooms, cisterns 


Low beams, littered 
pathways, materials, 
tools or finished work 
in the way of machine 
parts 


Poor lighting, noise, 
‘blind spots’’ 


Top openings, openings 
easily blocked without 
warning 


Inflammables or . 
explosives close to heat, 


Foundations and bases 


Some available preven- 
tive, corrective, or risk 
reduction measures 


Special shielding betwee: 
body parts and sources 
of hazard 


Goggles 


Respirators, shields to 
prevent contamination o 
foods and drinking wate 
ventilators 


Safety shoes, gloves, 
limit marks, 
non-slip flooring 


Safe operating procedur: 
instruction, inspection, 
built-in safety factors 


Maintenance, 
good housekeeping 


inspection 
replacement 


Improvement or replac¢ 
ment of dangerous items 
or features; use of al- 
ternative methods or 
equipment 


Instruction; exclusion 
of unqualified 


Warnings, alarms, de- 
terrant devices, safe- 
operating procedures, 
mechanical aids 


Safety incentives, 
integral safety features 
not easily removed 


Warnings; adaptations 
of equipment to users; 
improved lighting 
spectacles 


Good housekeeping, 
special shields 


Smoothing, reshaping, 
or replacement 


Removal, 
warnings 


shielding, ar 


Collectors, ventilation 


Elimination, enlarging 
warnings 


Additional openings, 
easy exits, warnings, 
instruction 


Removal or warning 


Removal, warnings, 
reflectors 


Additional openings, 
warnings 


Move storage or sourc: 
of heat, or provide in- 
sulation 

Protect from mechani 
damage, slippage, or 
shifting of supporting 
material 
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Form Hazards. Forms to fear and avoid include not only 
visible projections, splinters, sharp edges and poor work- 
ing surfaces, but dust, the inverted wedge, the slip noose, 
and the airtight space. However clear the danger on calm 
reflection, it is often overlooked in the pursuit of immedi- 
aie objectives, until too late. Even the simple glass lens, 
misplaced, has been known to cause fires. 

Directional and Dimensional Dangers. Relative position 
is a factor in form and energy hazards often arising from 
the elementary physical fact that two things cannot occupy 
the same space at the same time. Checking of clearances 
and routings for body, machine, and material movements is 
implied. Location of openings is a consideration. A silo or 
tank with large openings at the top may prove a mantrap 
baited with safe appearance but permitting accumulation of 
deadly or heavy gases to the exclusion of oxygen. Positioning 
of controls and emergency outlets has considerable bearing 
on hazards. Several people were left ‘'so near but yet so 
far’ from safety in refrigerated storage rooms before it be- 
came standard practice to make the door latches so they 
could be opened from the inside. With controls the ques- 
tion is, Are they so located, evident, and easy to operate 
that they can be used to stop the machine, open the door, 
or give an alarm, by the person endangered, and possibly 
already injured ? 

The Power Behind the Punch. In the energy class, static 
or potential energy easily appears harmless and probably packs 
more sad surprises than kinetic energy. The static energy 
of a supported weight, a compressed spring or gas or an 
explosive is often deceptive as to the time and manner 
in which it may be released, the directions in which it will 
dissipate its strength, or even its existence. Ropes, cables, 


TABLE 1. (Continued) 


Bases of classi- Typical situations or 

fication, and sub- locations in which 

classes hazards are to be 
anticipated 


5 Location of con- Out of reach from 
trols and emer- point of danger, 
gency equipment not readiiy visible 


Some available preven- 
tive, corrective, or risk- 
reduction measures 


Relocation and marking 


C Energy 
1 Static or poten- 
tial energy Structures, stacks, 
(a) Supported piles, scaffolding, Design strength, 


weight hoists, jacks, floors, 
roofs, loose small tools 
and supplies overhead 


(b) Compression Springs, pressure tanks, Warnings, shields, safe- 
or distortion loaded ropes, cables, operating practices 
or levers 


inspection 


(c) Unstable 
chemicals 


(d) Electrical 
potential 


2 Kinetic energy 
(a) Motion of 
materials 


(1) High-speed 
motions 


(2) Feeding, en- 
trapping, en- 
tangling, grind- 
ing, or shearing 
motions 


(3) Uncontrolled 
free motion, 


\4) Vibration 
(>) Radiation 


(c) Chemical 
action 


Explosives, inflammables, 
volatile liquids, acids, 
alkalies, poisons 


Power wires and equip- 
ment; ungrounded sur- 
faces subject to static 
charges 


Vehicles, saws, grinding 
wheels, pulleys, belts, 
flywheels 


Points where material 
feeds into machines 


Flying particles, falls, 
dropped tools and 
materials, unpredictable 
action of animals 


Cumulative, continuous 


Ultraviolet, infrared, 
supersonic 


Storage, handling, use 


Warning signs, secure 
storage under favorable 
conditions 


Grounding, warnings, 
lightning rods, lightning 
arresters, separation of 
inflammables and 
explosives from path of 
static discharge 


Governors, warnings, 
shields 


Guards, shields, 
warnings, controls, 
automatic stops 


Shields, good footings, 
good housekeeping, 
structural and mechan- 
ical controls, safe- 
operating practices 


Elimination, inspection 


Safe-operating practices, 
exclusion of uninformed 


Warnings; instruction, 
safe-use practices, 
exclusion of uninformed; 
proper handling 
equipment 
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and timbers may become dangerous springs when stressed 
near their breaking strengths. A plug unscrewed from a 
tank, if there is pressure behind it, may become a bullet. 
The energy of the human body in a standing position, when 
released by a fall, is itself sometimes enough to break a 
bone. Caution suggests a suspicious look as to the stability, 
support, and security of structures, scaffolding, underpin- 
ning, storage, items piled high or on end, overhead objects, 
loads and weights on sloping surfaces; as to supposedly 
empty tanks, clouds of combustible dust, storage and use of 
combustible or otherwise dangerous chemicals, and ground- 
ing of buildings and electrical systems; and as to provision 
of adequate clearances, footings, guardrails, handholds, and 
safety belts. Wherever large, dangerous, or valuable static 
energies are maintained over some period of time, the prob- 
able effect of one or more natural phenomena becomes a 
design factor and cause for reinspection. The loading, weak- 
caing, and unstabilizing effects of extremes of heat or cold, 
wind, rain, flood, snow, earthquake and lightning are well 
known but often overlooked or accepted needlessly as un- 
insured risks. 

Kinetic energy can also be deceptive. Machines may 
run so smoothly as to hide the energy behind them, or so 
noisily as to distract attention from other hazards. Turning 
projections and abrasive surfaces tend to look more round, 
smooth, and harmless as their angular velocity and capacity to 
injure are increased. High-speed motions create large inertia 
forces. Cumulative vibration forces may arise unexpectedly. 

New hazards of radiation are being introduced on 
farms, incidental to new useful equipment and processes. 
They may give no warning until the damage is done. New 
applications of heat in varying degrees and new heat-pro- 
ducing processes and equipment may be tricky. 

From a safety standpoint, kinetic energy in the nature 
of feeding, entrapping, entangling, grinding or shearing 
motions; high-speed motions; turning motions and centrif- 
ugal forces; free, uncontrolled movement, as of flying 
particles; intense or cumulative heat; radiations; vibration ; 
concussion, and electric currents—all these offer major hazard 
possibilities. They are subjects for accident prevention by 
appropriate warnings, controls, shields, automatic feeders, 
design strength and refinement, chemical treatment, safe 
operating procedures, emergency equipment and procedures, 
and regular inspection. 

These classifications are condensed and summarized sepa- 
rately in Table 1. They are presented not as a finished product, 
but as a suggested possible starting point for development 
of the engineering pattern of farm hazards, the mental out- 
line which will help make specific hazards, actual or poten- 
tial, stand out like neon signs. 

Other classifications of hazards are possible. The im- 
portant thing for an agricultural engineer — especially im- 
portant because he often may lack ready access to the serv- 
ices of a specially trained safety engineer —is that he 
have thoroughly ingrained in his mind the basic conditions 
of safety, and types of hazards, so as to recognize and 
identify them easily on the ground, in experimental models, 
in drawings, in descriptions of proposed plans, even in the 
cold figures of strength and dimensions. Then safety con- 
sciousness will be reflected in his designs, his applications, 
his teaching, his advice to farmers. 

Agricultural engineering developments in equipment 
and construction have created some farm hazards. These 
and most of the others involve forces and materials and are 
susceptible, in greater or less degree, to engineering means 
or reduction or control. Farm safety offers a tremendous 
economic and humanitarian opportunity for sound engineer- 


ing, and for agricultural engineering cooperation with other 
interested groups. 
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URING the summer of 1943 the author worked with 
D one of Wisconsin’s leading onion and potato pro- 
ducers, Emery Owens and associates, in the investi- 
gation, development, designing and construction of an 
onion storage warehouse which would hold approximately 
600 carloads of onions. Considerable investigational work 
on the storage of onions had been carried out cooperatively 
by Mr. Owens and the author over a period of about ten 
years, prior to the designing and construction of these stor- 
age warehouses. 

The first warehouse constructed consisted of a basement 
for the storage of potatoes, and an insulated wood super- 
structure for the storage of onions, with a storage capacity 
of about ten carloads. 

The capacity of the first structure was found inade- 
quate during a year of high production, and an empty dairy 
barn was insulated with chopped marsh hay which proved 
to be a very satisfactory onion storage warehouse when 
properly operated. A fire in the original potato and onion 
storage warehouse made reconstruction necessary. Improved 
design and better insulation provisions relieved the neces- 
sity of applying artificial heat, and likewise reduced the fire 
hazard by eliminating the need for stove heat. The next 
step was the construction of two basement and wood frame 
onion and potato warehouses with a drying and grading 
shed along one side of one warehouse. The basement wall, 
insulated above the ground line with tile cast in place with 
the concrete wall, served as a potato storage warehouse. A 
tight double board floor permitted the maintenance of suit- 
able humidity conditions for potato storage in the basement 
while the two upper floors were maintained dry enough for 
onion storage purposes. The storage capacity of these two 
warehouses is in the neighborhood of 50 carloads of onions 
each. Ventilation was afforded by the regulation of well- 
placed doors, slatted floors and onions stored in sacks 
stacked three sacks high. Temperatures were maintained 
just above freezing throughout the winter. 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 


S. A. WITZEL is associate professor of agricultural engineering, 
University of Wisconsin. 
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Design of an Onion Storage Warehouse 
By S. A. Witzel 


MEMBER A.S.A.E. 


Since the construction of the large new warehouse, :: 
has been operated through three seasons. The first season 
the warehouse was built, it was about two-thirds full, and 
the last two years a large crop filled it to capacity. The oper- 
ation of this building has been very carefully watched dur 
ing the past three storage seasons, and losses have been ver, 
small when operated according to the method of operation 
followed. The onions sacked in the field were dried on 
wood platforms when the ground was wet in groups of 
about ten sacks. When the onions in the sacks are thorough. 
ly dried, they are picked up on four-wheeled, dual-tired, 
heavy-duty trailers, hauling between three and four tons 
each. These trailers are pulled by track-type tractors to 
gravel roads through the marsh and are hauled to the stor- 
age warehouse with an ordinary general-purpose tractor. 

At the warehouse the onions are run over a grader at 
the rate of 1000 bu per hr, placed in clean burlap bags, and 
conveyed by elevator to the floor on which they are to be 
stored. A large two-wheeled truck is used to wheel the 
onions to the point of storage where they are stacked three 
sacks high. The sacks contain about 11 bu of onions and 
are not tied. In this way all of the defective onions, loose 
leaves and dirt are removed by the grader, the pickers, and 
by the suction fan which delivers the refuse to a hopper in 
the floor of the receiving room. From this —_ the refuse 
is delivered by elevator to a manure spreader with 6-ft 
sides, which is hauled to the field whenever it is filled. 

In carrying on the harvesting operation, wet weather 
and the slow drying weather of the late autumn are handi- 
caps. Onions placed in storage early in the fall are hard to 
cool. The fans in the storage warehouse are operated at full 
capacity on cool nights and shut off during the day. The 
highest quality onions can be harvested only during the 
early part of the harvesting season. Some additional plans 
are being made for the installation of a drier and a cooler 
so that onions may be harvested during the early season 
and safely stored. Under the present system of cooling with 
cold night air, some of the onions harvested during the 
earliest part of the season have quite a few growers. No 
count of these growers has been taken, but the loss has not 
been serious. However, in order to reduce grading time ‘o 


Three views of the onion storage warehouse on the Emery Owens’ onion farms 
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2 minimum, the more nearly the effectiveness of 
the storage system can be made to approach 100 
per cent survival, the more effective the use of 
grading labor becomes. 


The walls of the storage structure were 
made with light-weight concrete blocks made 
of Waylite. The 12-in blocks were filled with 
lizht-weight insulation material which in this 
cise was also Waylite or exploded blast furnace 
slag. The roof of this warehouse was made of 
\-in pine boards with 2 in of Celotex laid in 
hot tar and covered with tar and gravel roofing. 
In planning the building, critical materials were 
evoided as much as possible in order to secure 
\PB approval. The source of supply for fram- 
ing lumber consisted of native oak timber which 
could be cut best for tie length stock. With this 
in mind the design was made for 8-ft posts and 
s-ft beams. The logs were cut from the wood- 
lt, sawed and finally worked into the structure 
with the use of unskilled labor. Skilled labor, 
however, was used for laying up the blocks and 
for the installation of the ventilation system. 
Yhe first floor is of concrete over natural sand, 
while the upper floors consist of 2x8 joists with 
i-in oak lumber for floor boards. The floor 
boards are spaced about 3/; in apart for ventilation purposes. 


The ventilating system in this onion storage warehouse 
is unique and provides complete control of the air at all 
times excepting for the temperature limitations when cooi- 
ing in early autumn. As stated above, mechanical refriger- 
ation is being considered for this purpose. It is possible to 
recirculate air in the warehouse, to bring in outside air, or 
to heat either recirculated air or outside air as conditions 
require. Adjustments can be made to vary the proportions 
as desired. In addition to the mechanical system of ventila- 
tion, a large 12x12-ft door is provided at each end of the 
building for the driveway. Large wall-type fans near the 
ceiling of the third floor at each end of the building are 
provided to accelerate the movement of air from these doors 
up through the building. 


On cool nights early in the fall, the natural and mechan- 
ical means of moving air are used to secure a maximum 
amount of cooling. After cooler weather arrives in the fall 
a pail of water set at the lower elevation in the driveway 
will maintain a thin layer of ice over it. This condition can 
be maintained through the winter with the equipment as it 
is now installed. It has been observed that the quality of 
the onions will remain constant throughout the entire win- 
ter season at a temperature range of from 35 to 40F in the 
Onion storage areas which can be easily maintained at a 
humidity which prevents condensation on sidewalls and 
roof. Furnace heat is seldom required either for heating or 
for moisture control. A surprisingly large amount of cold 
outside air can be pumped into the building through the 
ducts which are placed in the ground along the outside 
walls of the building and the riser system of ducts running 
from the main ducts under the floor up along the sides of 
the building to each one of the floors. 


This onion storage warehouse has been operated 
through three seasons with very satisfactory results. Plans 
are being made for still further improvement. Observation 
through the storage periods as well as during harvesting 
and shipping out periods have provided opportunity to de- 
termine improvements needed to obtain more effective stor- 
age and reduce labor to a minimum. Early season harvest- 
ing, 24-hr operation of storage intake, wagon storage of 
Suticient onions to take care of the night shift, refrigera- 
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Plan and section views of the Owens onion storage warehouse 


tion, and forced-air circulation through the bins of onions 
to make the early storage possible without the difficulty of 
having a high percentage of growers, and the installation 
of a horizontal portable conveyor system which would trans- 
port the onions from the elevator directly to the point of 
storage or from the point of storage to the grading out 
machine, would all tend to reduce the labor required to take 
care of the onions. The bulk handling of onions in field 
and storage would eliminate the need for sacks. 


* * * * * 


IMPROVING LABOR EFFICIENCY 


There were two interesting developments on this project. 
First, prior to the construction of this warehouse, most of 
the onions from the Dousman Marsh were stored in the 
stock pavilion at the state fair grounds. All winter long it 
was necessary for the operators to leave home before day- 
light in the morning and return after dark at night, driving 
some 60 or 70 miles a day, to carry on their grading and 
shipping operations. By constructing this warehouse on 
their own farm the operation goes on much more smoothly. 


A Tiller for Onions. The other sidelight, which per- 
haps should be reported as a separate research project, was 
the design of a tiller for onions. The owner had already 
worked out a very unique system of planting nine rows of 
onions at one time. He has a fertilizer drill behind which 
he pulls a large drum roller which in turn is followed by 
nine single-row planters securely anchored to a planter bar 
so that all nine rows are accurately spaced. A little over 
two years ago the owner came to our office and presented 
his problem. He had been using six garden-type tractor 
cultivators, and it took six good men to operate these trac- 
tors. He did not have six men. Besides, from past experi- 
ence he knew that it would take from 60 to 100 laborers 
to take care of the acreage of onions which he was going to 
have to take care of with some 45 laborers. 

The author worked out a system of mounting ten-rotary- 
tiller-type units on a track-type tractor. Mr. Owens, the 
owner, and others had been working on the rotary tiller 
idea, but he requested help on using them. By mounting 
the rotary tillers on his track-type tractor with part of them 
to the front and part of them on the rear, he was able to 
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lift them at the ends of the field and keep the tractor in 
balance. With some rough sketches and the preliminary 
computations out of the way, the owner went back to his 
own machine shop and proceeded to build the machine. 
The onions were about five inches high and the weeds were 
as high or higher before the machine was finally rolled out 
of the shed and taken to the field. After a half hour of ad- 
justment the machine travelled down the rows of onions 
doing a perfect job of tilling nine rows at a time. It was 
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possible for one man to till all of the onions, and the ma- 
chine did such a thorough job that it was necessary for hin 
to till only twice during the first season. The narrow ro. 
of undisturbed earth on which the onions were grown wi, 
very easy to weed out as the weeds did not need to ! 
pulled but were simply pushed out of position. The rota: 
tiller cut down about 11% to 2 in on each side of this rib « 
undisturbed earth. As a result, the 45 laborers were al 
to keep the onions clean. 


Farm Safety 


(Continued from page 254) 


When millions of people and years of tradition are involved 
this is a long, ho task particularly where immediate 
personal incentives are not obvious. With only one weapon 
many educational leaders may become discouraged before 
they reach desirable goals. To assure success they should 
be able to offer more than simply “be careful.” 


An outstanding example of what can be accomplished 
in one type of engineering revision is provided by the agri- 
cultural engineers who standardized tractor power take-offs 
and provided uniform shielding. This not only facilitated 
farm safety, but it led to economy in manufacturing and 
distribution, as well as convenience to the farmer by reduc- 
ing the number of parts and hitches. Efforts are now being 
directed to the development of a telescoping shield that 
cannot be completely detached from the power drive. 


There are hundreds of other farm jobs that need the 
same type of treatment. The job of erecting ensilage cutter 
spouts will serve as an example. Can this job be eliminated 
by making the spout a part of the silo, or will it be neces- 
sary to equip silos with well-designed ladders and aon 
so the spout can be erected with a reasonable degree of 
safety? Present methods and facilities are generally hazard- 
ous and inconvenient. The daily job of climbing silos dur- 
ing the feeding season also needs investigation. The method 
of hanging tobacco in drying sheds needs analysis for the 
purpose of reducing fall hazards and improving efficiency. 


Even the conventional method of getting into haylofts of 
ordinary barns deserves attention. Well over half the barn 
ladders now in use are fall traps. Such things as entrance 
porches, stairways, storage facilities for household equip- 
ment and lighting needs attention in farm homes. Methods 
of servicing and operating all types of farm equipment such 
as corn pickers, mowers, combines, tractors and circular 
saws fall in the same category. These are just a few random 
examples; they may not even cover the most important ones. 
Local analysis of accident statistics will uncover an endless 
list of farm jobs that need consideration in each state or 
community. 


Safety must be designed into every-day farm work and 
living the same as it is designed into modern factories, 
automobiles and highways. Accident prevention must be 
completely dovetailed into farming operations so it is 
readily acceptable as a part of the job. Actual accomplish- 
ments will be limited or retarded where safety is treated 
as an independent or separate activity. Any engineer who 
can coordinate safety with efficient production will win 
acclaim. 


Engineering revision of job procedures, structures and 
equipment is so vital in farm safety that it can determine 
the success and failure of the whole farm safety move- 
ment. Agricultural engineers have the know-how if they 
elect to apply it. There is no other group in as favorable a 


position to contribute supporting safety practices and tec). 
niques or initiate necessary research. 


Like other new fields farm safety lacks development, 
recognition and professional prestige. Safety offered thc 
same unattractive elements for engineers in the industri! 
field 30 years ago. Today industrial safety ranks with other 
recognized branches of the engineering — and 
thousands of specialists are now employed in this field. 
Many hold high executive positions. Is there any reason 
why farm safety cannot develop in the same manner? The 
field in agriculture is large; the need is great and momen- 
tum is building up. What else is required ? 


Will agricultural engineers and other subject-matter 
specialists be willing to swing far enough from established 
endeavors to absorb this new challenge adequately? If the 
established subject-matter specialists in agriculture continue 
to let safety slip by, a new group of specialists is bound 
to spring up in the agricultural field — farm safety spe- 
cialists. An unfilled demand will not wait even though 
other projects are competing for attention. Signposts al- 
ready indicate that the trend toward developing a new 
group has begun. Is this what we want? Every agricultural 
engineer should be concerned and establish the engineering 
phase of this program before it is too late. 


Pioneering in the new field of agricultural education and researc), 

these state farm safety specialists—the first full-time specialists a! 4 

national farm safety meeting—met at the office of the Natio:.l 

Safety Council on May 1st to discuss their mutual problems «14 

state safety programs. They are left to right: F. R. Willsey, !»- 

diana; W. E. Stuckey, Ohio; Miss K. M. Olmsted, New York; 
F. W. Roth, Michigan, and R. C. Swanson, Wisconsin 
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Self-Propelled Combines to Open Grain Fields 


By C. E. Everett 


MEMBER A.S.A.E. 


NE has only to read the newspapers to realize that 

the war has not yet been won, for famine, the ugly 

aftermath of war, threatens to destroy much for 
which we have fought. The simple fact is that there is not 
cnough food for America to live according to its customary 
gh standards and to take care of the hungry hundreds of 
millions in Europe and Asia as well. 

Much of World on Starvation Diet. Nutritionists tell 
us that the average human being needs 2650 calories daily 
to keep alive and healthy. Here in the United States, we 
g.t about 3300 calories. In Europe they are getting a bare 
1500 calories. With shipments of food to Europe falling 
far below the absolute requirements, it is up to every one 
of us to do everything possible to bolster that supply, and 
at the same time maintain an adequate dinner table for our 
own people as well. 


Of the more important food and feed grains that can 
be combined, including soybeans and grain sorghums, about 
152 million acres have been planted this year, compared to 
about 138 million acres of the same crops harvested last 
year. However, last year, with favorable weather, we pro- 
duced a near record crop. This year, unfortunately, there 
is grave danger of drought taking its toll, at a time when 
we can least afford to lose a single planted acre. 

But there is one practicable way in which we can add 
to the stockpile of grain from the coming harvest. 

In this country a very large percentage of the small 
grain is harvested with combines. Almost all of those ma- 
chines now in use are tractor drawn. A few thousand, per- 
haps 8,000 out of the total of several hundred thousand, 
are self-propelled, 


Saving Grain On Opening Round. \n one forty-acre 
field, any other shape than a perfect square, a combine 
travels about 11% miles in making the first cut around the 
outer perimeter of the field. When this combine is one of 
the conventional type, — by a tractor, most of the grow- 
ing wheat in a path about 8 ft wide, all around the field, 
is trampled down under the tractor and combine. Most of 
that wheat is lost. On the other hand, if this first round 
of 1% miles is cut by a self-propelled combine, the wheat 
will be saved. In an average wheat yield in this 40- 
acre field, there would 
be about 20 bu of wheat 
put into the bin with 
the self-propelled com- 
bine, that the tractor- 
rg type would have 
eft on the field. 

The 1946 crop in the 
United States of wheat, 
barley, oats, rye, rice, 
and edible beans will be 
harvested from about 
120 million acres. Com- 
bines of some kind will 
travel almost four mil- 
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This paper was pre- 
parc’ expressly for AGRI- 
CULTURAL ENGINEERING. 

C. E. EvERETT is gen- 
cral consulting engineer, 
Tho Massey-Harris Co. 


This picture shows the opening round in a field of grain being made with a 
Massey-Harris self-propelled combine 


lion miles opening up these fields, and if all could be open- 
ed by self-propelled combines, of any make, it would be 
possible to save 60 million bushels of these grains that 
would otherwise be tramped down by tractors and pull- 
type combines! 

It is only fair to say that even with this loss, which 
amounts to about two per cent of the crop harvested, com- 
bining is still the most efficient way to harvest small grains 
mechanically. Still, in this emergency and with the critical 
need for every pound of food that can be provided, it 
would be sad indeed if, knowing some of this grain can be 
saved, we who can do something about it would fail to do 
our utmost to save it. 

Every Bushel Means a Day's Bread for 150. If all of 
the wheat fields in the United States were opened by self- 
propelled combines, we would recover 32,370,000 bu that 
would otherwise be wasted, enough wheat to provide a 
minimum UNRRA bread ration for every man, woman and 
child in the United States for five weeks. This crop is out 
in the fields now. Harvest is already in full swing. No one 
can possibly expect to save all of this waste. But surely we 
should make an effort to save what we can, and in a sense 
create food for hungry humans who otherwise might not 
eat. 

Unfortunately there are not enough self-propelled com- 
bines in existence to open all the fields. ie however, the 
8,000 available self-propelled combines of all makes were 
to go into the 1946 harvest specializing in the opening of 
fields and letting the conventional combines cut out the 
centers, a very large contribution of grain could be made 
to the famine-stricken world. We have a plan to accom- 
plish that result and we have called its participants ‘‘Famine- 
Fighters.” 

Famine-Fighter Plan. Through the organized “Famine- 
Fighters” program it is our plan to bring to every self- 
propelled combine owner in this country the realization 
that, by opening every possible field of grain, he will be 
helping to create loaves of bread that otherwise just would 
not and could not exist. We are using every means to get 
this story before the grain farmers of the country. We 
believe this plan will appeal to any practical farmer be- 
cause he can understand it. 

Here is how the 
“Famine-Fighter’’ pro- 
gram works: Farm im- 
plement dealers are be- 
ing asked to contact the 
owners of self-propelled 
combines and personally 
present the plan. At the 
same time they secure 
the owner's pledge to 
open 200 extra milés of 
fields in 1946. Dealers 
also make available to 
farmers a list of the self- 
propelled combine own- 
ers who will cooperate 
in their vicinity. 

Self-propelled com- 
bine owners indicate 
their willingness to co- 
operate by signing the 
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following pledge: “‘Real- 
izing the urgent need 
for food to feed a war- 
torn world, and know- 
ing as well that starving 
peoples must look to our 
nation for help, I pledge 
wholeheartedly to do my 
share towards saving 
every possible bushel of 
grain during the 1946 
harvest season. I will use 
my self-propelled com- 
bine to the greatest pos- 
sible ‘extent in opening 
up fields because I know 
I can save vitally needed 
grain that would other- 
wise be trampled into 
the ground.” 

’ Dealers have been 
sent a: supply of posters 
with the request that 
they personally attend 
to hanging these posters 
in their own stores, in 
banks, grain elevators, 
anywhere farmers con- 
gregate. Dealers were 
also supplied with a 
small booklet for wide 
distribution to people in 
the farming communi- 
ties who see and talk to 


In the opening round of a grain field, the wheels of the tractor and pull-type 

combine, shown in the top view, will trample down over 50 per cent of the 

grain, which will be lost beyond recovery, but by using a self-propelled com- 
bine, as in the lower view, all the grain will be cut and saved 
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farmers. These posters 
and booklets are not ad- 
vertising pieces; they 
simply tell the story of 
saving grain and ‘“‘creat- 
ing” food. 

Through the farm 
press and advertising, 
farmers are being urged 
to contact self-propelle:' 
combine owners and ar- 
range to have their fields 
opened. After the open- 
ing round has beer 
made, farmers will be 
asked to finish the har 
vest with their own 
tractor-drawn combines, 
so that the self-propell- 
ed combines will be able 
to make their maximum 
contribution to the food 
supply by opening other 
fields rather than han- 
dling all of the harvest. 
If the job is done, farm- 
ers will recover $30,- 
000,000 worth of grain 
which would otherwise 
be lost, and more im- 
portant, recover 28,- 
000,000 bushels of grain 
for the starving peoples 
of the world. 


“Engineering’s Economic Environment” 
To THE Epiror: 


EFERRING to the editorial, entitled ‘‘Engineering’s 

Economic Environment’’ in AGRICULTURAL ENGINEER- 
ING for April, it is gratifying to see some interest taken in 
the problems arising from abundant production. Considering 
only your final question: ‘Should engineers explore more 
thoroughly the economic environment in which they and 
their developments. must operate,” it seems clear that the 
answer must be: ‘Yes, but with the cooperation of inter- 
ested economists.” 

Engineering as a profession is intricately involved with 
costs and profits. In fact, the economic parameter is the 
main distinguishing feature between engineering and ap- 
plied physics. Thus economic study is a province of engi- 
neers, There is real need for the cooperation of economists, 
however, in studying problems of ude, because this 
involves the interaction of agriculture with the entire na- 
tional: industry. It is recognized that agriculture is already 
endowed with surplus resources (as indicated by the nearly 
steady ‘decline in agriculture ratio). 

, The piecemeal response in our economic system to im- 
position of. controls on shipment of produce is well under- 
stood by; agricultural economists. So it should be possible 
for some ‘specialists to extrapolate to the prospective condi- 
tion.of general surplus production, and to determine just 
what controls are necessary to turn the zero-profit tendency 
toward a real achievement of abundance. 

If producer cooperatives are a valid approach to the 
problem of handling abundant Y poe we 9 maybe we need 
also the cooperation of applied psychologists, in that the 
success in price maintenance by producer dumping offers 


higher per acre profits to non-dumping minority non-co- 
operators. The latter get moral support from public dis- 
approval of dumping. 


F. A. Brooks 


Cooperation in Research 
(Continued from page 251) 


appetizing morsels of information. This is one of the mos: 
constructive of human activities. 

Applied science, which pays the check, is a different 
activity and demands a different research technique. It de- 
mands a meeting of minds to weigh and analyze the pro»- 
lems of the field toward the solution of which science 
might contribute. It demands analysis of the scienc<s 
involved, the state of progress, and the specific data need: 
and not yet made available or in prospect through ot! r 
applied or pure science research. It demands a coordinat: | 
ethcient procedure to get the specific needed facts not oth: :- 
wise available. It requires that the facts obtained be mz | 
readily available to all interested persons and interpre: 
into application data, materials, equipment, designs, » 
methods or whatever may be necessary to get them appli: 
An applied science research project is not fully comple: 
until the data produced is applied to the fullest toward so\u- 
tion of the specific problem for which it was sought. 

In agricultural engineering this implies that the : 
dustries, farmers, and public service agencies concernc 
work together from the selection and planning of projec s 
until the farmer feels the weight of the extra dollar in his 
pocket. The examples cited may well be copied in this 
and other fields. 
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Moisture Losses of Vegetables During Steaming, 
Quick Freezing and Packaging 


By John E. Nicholas, Gilma Olson, Gladys V. Starr, and Thelma Y. Cones 


MEMBER A.S.A.E. 


ECENT trends in frozen food storage indicate advan- 
i tages in freezing before packaging, particularly 
_&.\ where large quantities are processed. The ultimate 
goal is a product which will retain its attractiveness, its 
palatability, and its nutritive value until consumed. One of 
‘xe principal functions of packaging is to preserve quality. 
“he general practice has been to freeze food in packages, 
bat the turnover of frozen foods has been rapid and the 
ver-all requirements of packages have not been deter- 
mined. If foods are to be first frozen and then packaged, 
\. may be necessary to incorporate different characteristics 
into packages to meet successfully the requirements imposed 
by this new technique. 


During the freezing os a product passes through 
toree definite stages in the low-temperature environment. 
The first stage, precooling, ranges from the initial tempera- 
ture to 31F (degrees Fahrenheit). The second, freezing, is 
the time during which solidification or maximum crystalliza- 
tion of the moisture content in the product takes place, and 
is commonly referred to 
as the “zone of maximum 
crystal formation’. Tem- 
peratures during this in- 
terval :emain relatively 
constant and range from 
31 to 25F. In the third 
stage the product is sub- 
cooled from 25 to OF. 


The most significant 
observation heretofore re- 
corded** is that packaging 
materials provide a barrier 
to heat transfer during 
freezing, thus causing foods 
to freeze in a variable 
number of hours. In addi- 
tion, air spaces between the 
several layers of the pack- 
aging material add to the 
slowness of heat transfer. 

Packaging material 
which is a barrier to heat 
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tural Engineers at St. Louis, 
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pertment of home economics, 
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“Superscript numbers refer 
to appended references. 


Fig. 1 (Top) A well-type domestic frozen-food cabinet used in the 

study which has a 16-cu-ft capacity, freezing and storage combined ¢ 

Fig. 2 (Bottom) Low-temperature experimental air-blast freezer with 
three removable shelves built in the air freezer compartment 


transfer during freezing, however, plays a beneficial role in 
protecting’ frozen food from possible temperature fluctua- 
tions encountered in storage and in normal channels of 
transportation from the producer to the distributor and 
finally the consumer. 


The purpose of the study was to determine whether 
moisture losses in foods that have been quick frozen before 
packaging are sufficiently small to recommend this method 
of processing. Food freezes before packaging in a matter 
of minutes as compared in general practice with hours for 
packaged foods. It is believed that foods thus frozen may 
retain their original quality for a longer storage period than 
foods packaged before freezing. 

Review of Literature. A review of related literature re- 
veals specific aspects of food freezing on which compara- 
tively little work is reported, particularly on quick freezing 
of unpackaged food. This field deserves further study and 
investigation. 

Rapid freezing at low temperatures seems to have been 
recognized early as a funda- 
mental principle in pro- 
ducing a good frozen prod- 
uct. Two general methods 
emerged in freezing opera- 
tions, namely comparative- 
ly “slow freezing” as ap- 
plied to fruits, and “quick 
freezing’’ as applied to 
fruits, vegetables, meats, 
fish and poultry. The defi- 
nition of “quick freezing” 
has undergone several 
modifications since it came 
into general use. 


Quick-f rozen products 
as defined by Birdseye! are 
those which have been 
frozen by direct immersion 
in a refrigerant. Quick- 
frozen products pass quick- 
ly through the zone of 
maximum crystal forma- 
tion, which occurs during 
the fall in temperature from 
32 to 25 F. Quick freezing 
means solidification of most 
of the juices within the 
cells. Such speed insures 
very small crystals and a 
minimum disturbance of 
tissue structure. Woodroof *® 
believed that freezing 
should pass through the 
body of the product at 0.03 
cm per min or faster. Quick 
freezing in this study is de- 
fined as freezing in which 
the zone of maximum 
crystal formation is passed 
in 30 min or less. 
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Quick freezing may be achieved in three ways: by direct 
immersion, by indirect freezing with a refrigerant using 
double-plate contact with packaged products, and by freez- 
ing the products unpackaged on freezer plates or in a blast 
of cold air. The latter method promises to become the most 
practical in the future. It would seem probable that if it is 
possible to decrease markedly the freezing time when a prod- 
uct is frozen without packaging, moisture loss also would be 
minimized*. Some retarding influences affecting moisture 
loss are an exterior shell which exists on some products, the 
rapid freezing of the enveloping moisture around the indi- 
vidual particles of the product, the quick freezing of the 
outer coat of the food which acts as an insulator for the in- 
terior, and the maintenance of a small temperature differ- 
ence within the food itself. 

Simpson® in her study of the performance of well-type 
domestic cabinets, froze packaged carrots, snap beans, peas, 
and broccoli in pint boxes. The time required for packaged 
vegetables to reach OF, as compared with unpackaged vege- 
tables as determined in the study, is shown in Table 1. 


TABLE 1. COMPARISON OF FREEZING RATES OF PACK- 
AGED AND UNPACKAGED VEGETABLES 


Time required to reach OF, min 
Plate freezer, Plate freezer, | Air-blast freezer, 


Vegetable packaged unpackaged unpackaged 
Carrots 370 28.3 16.0 
Snap beans 465 50.0 18.5 
Broccoli 370 44.0 14.0 
Peas 540 42.2 10.0 


Problem of Desiccation. Water vapor always moves from 
a higher pressure to a lower pressure area regardless of 
whether these conditions occur in the air blast of a freezer 
or in the cells of frozen or unfrozen food’. All food con- 
tains water which under lighter air pressure will pass out of 
the food into the air. 

The problem of desiccation divides itself into three 
phases: desiccation during the preparation of the fresh 
food, during its freezing period, and during storage of the 
frozen product. In the preparation stage, the fresh food is 
in the form which makes it most susceptible to moisture 
loss. Freshly picked vegetables and fruits usually are warm, 
soft in texture, their outer coverings are tender, and heat is 
generated within themselves. This tends to permit the casy 
flow of moisture from the products. However, with modern 
equipment products can be quickly cooled, processed and 
loss minimized. In the first stage of the freezing process, 
when the temperature of the food is lowered to just below 
the freezing point and a substantial amount of the latent 
heat is removed, food may be exposed to its greatest mo's- 
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ture loss. In order to protect the food against excessive 
moisture loss at this stage, an air-blast freezer must provide 
large volumes of air containing high relative humidity. Th: 
main advantage of the packaged-before-freezing method i 
in prevention of dehydration from exposure to air, while th 
main criticism of the air-blast method is that it may resu! 
in serious dehydration of loose products during freezing. 


Packaging Difficulties after Freezing. Tressler and Evers 
believed that vegetables such as asparagus and green bean. 
do not lend themselves to loose freezing because of bulk: 
ness and inflexibility in the frozen state. In this study th 
authors encountered no difficulty in packaging frozen aspar 
agus and green beans, but spinach proved a troublesom« 
product to put into containers. The frozen brittle leave: 
were crushed and the boxes could not be filled to capacity 


Selection of Vegetables. Negetables chosen for this 
study, selected because of their suitability for freezing anc 
their availability on the local market, were carrots, gree: 
beans, broccoli, peas, asparagus, beets, and spinach. Onl, 
vegetables of the correct maturity for eating fresh were usec 
because the quality of frozen foods is influenced by the 
quality of the original product. A series of three experi- 
ments was run on each vegetable. 

Experimental Apparatus and Equipment. Fig. 1 illus 
trates a 16-cu-ft domestic well-type freezing unit consisting 
of 4.1-cu-ft freezing compartment and a 11.9-cu-ft storage 
compartment. It has a 14-hp, air-cooled condensing unit 
using freon as refrigerant. The 16x18¥-in bottom plate 
of the freezing compartment was used as the freezer plate. 
The evaporator coil is spaced on the reverse side of the 
freezer plate which provides on the freezing surface an ap- 
proximate average temperature of —10F. 


Fig. 2 illustrates the experimental air-blast freezer de- 
signed principally to provide a wide range of low tempera- 
tures in which food may be frozen under different condi. 
tions. It consists of an air coil, freezing, and brine tank 
compartments. The freezing compartment contains thre 
removable shelves arranged 7 in apart so as to permit a con- 
tinuous air flow, as indicated in Fig. 3. Air temperatures as 
low as —50F and as high as + 20F in desirable increments 
with or without air motions, are possible. 

The temperatures of the air blast, of the freezer plate 
surface, and of all the products during freezing were ob 
tained with thermocouples made with No. 30 copper-con 
stantan enamel-covered wires. 

A 3-gal kettle, containing a convenient wooden rack on 
which all experimental samples were placed in squares «! 
cheesecloth, was found expedient and satisfactory for stea: 

ing products to inactivate enzym:: 


4 MIN. — PRE-COOLING 
2 MIN. FREEZING (CRYSTALLIZIN© 


9 MIN.-SUB-COOLING TO O'F: 


PLATE TEMPERATURE 


24 G 8 10 12 1416 18 2022 
TIME IN MINUTES 


Fig. 3 (Left) A cross section of the experimental freezer (Fig. 2) showing position of air freezer coil, freezing compartment wit? 

shelves, circulating fan and motor, the brine pump and tank used for immersion freezing experiments ¢ Fig. 4 (Right) The speed 0! 

freezing of diced carrots on plate freezer, without air motion, illustrating the time in minutes in precooling, freezing and subcooling to 
OF with the average plate temperature approximately —3F during this interval, for a 1,000-g sample spread one-layer thick 
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TABLE 2. TIME IN MINUTES FOR UNPACKED VEGETABLES REQUIRED TO PRECOOL, 
FREEZE, AND SUBCOOL TO 0F WHEN FROZEN ONE-LAYER THICK ON PLATE 
OF A DOMESTIC WELL-TYPE FREEZER, WITHOUT AIR MOTION 


Average Average 


To To To To zone of 
Test precool, freeze, subcool, reach OF, crystal 
series Product min min min min —" 

min 

A-1 Carrots 5.0 6.0 16.0 27.0 
B-1 Carrots 5.5 5.5 17.0 28.0 
C.1 Carrots 8.0 5.0 17.0 30.0 5.5 
A-3 Snap beans 7.5 20.0 21.5 49.0 
P-3 Snap beans 4.0 6.0 30.0 40.0 
c.3 Snap beans 11.0 11.0 39.0 61.0 12.3 
A-5 Broccoli 12.5 40.0 16.5 69.0 
E5 Broccoli 4.5 3.5 10.0 18.0 
c.5 Broccoli 7.0 16.5 21.5 45.0 16.7 
A-7 Peas 12.5 22.5 24.0 59.0 
P77 Peas 4.5 13.0 9.0 26.5 
ri Peas 6.5 13.5 7.0 27.0 16.3 
+9 Asparagus 8.0 43.5 13.5 56.0 
E-9 Asparagus 13.0 25.0 32.0 70.0 
C-9 Asparagus 5.5 16.5 27.5 49.5 28.3 
A-11 Beets 7.0 7.0 14.0 28.0 
E11 Beets 7.5 5.0 20.0 32.5 
C11 =Beets 4.0 8.5 7.0 19.5 6.8 
A-13 Spinach 4.0 2.5 11.0 17.5 
B i3 Spinach 4.0 12.5 15.5 32.0 
C13 Spinach 9.0 29.0 39.0 77.0 14.6 


Preparation of Vegetables. The same general method 
0 yey the vegetables was employed throughout the 
study. This method consisted of five steps — cleaning, cut- 
ting, steaming, draining, and cooling. The vegetables were 
washed thoroughly and all inedible portions removed. Broc- 
coli and spinach were allowed to stand in salt water one- 
half hour, merely to facilitate cleaning. The vegetables 
were hand-cut as follows: (a) Beets and carrots were diced 
in approximately /-in cubes; (b) asparagus and snap beans 
were cut in % to %-in lengths; (c) peas were shelled but 
not sized; (d) spinach was prepared as for table use, and 
(ec) broccoli was similarly prepared. 


One thousand grams of each prepared vegetable was 
weighed, placed in a square piece of cheesecloth, and put 
in a kettle on a wooden rack for steaming. The kettle con- 
tained a quart of rapidly boiling water. The vegetables, 
with the exception of spinach, were steamed for five minutes 
to stop enzymatic action; spinach was steamed for two min- 
utes. Joslyn and Cruess? recommend blanching with steam 
in preference to hot water because more of the nutrients in 
the food are retained. After steaming, the vegetables were 
removed from the kettle and plunged into ice water in order 


TABLE 3. TIME IN MINUTES FOR UNPACKAGED VEGETABLES REQUIRED TO PRECOOL, 
FREEZE, AND SUBCOOL TO 0F WHEN FROZEN ONE-LAYER THICK ON SCREEN 
TRAY IN AN AIR BLAST AT TEMPERATURES INDICATED 


Average Average 


265 


to prevent further cooking and to 
chill promptly. As soon as the 

vegetables were chilled, they were 
reach Initial . Avg. of test, allowed to drain for five minutes 
pan id ai al and were reweighed to deter- 


to Temp. of freezer plate 


— — mine the change in weight caused 

2300 8 —5.3 by the steaming and chilling 
—8 —64 process. 

50.0 = . Insertion of Thermocouples. 

all 64 After a vegetable was weighed, 

— —6.0 thermocouples were inserted into 

— Si the approximate geometric center 

= ne of two representative sample 

37.5 —2 0.1 pieces. The initial temperatures 

—4 7.0 of the freezing plate measured 

pias i: =a by a thermocouple which was in 

a ie direct contact with it, and of the 

1 5.6 two samples were made and re- 

2660614 12.4 corded. One of the samples con- 

= = taining a thermocouple was plac- 

42.2 0 38 ed in the center of the freezing 


plate; the second was placed at 
random, after which the vegetable to be frozen was evenly 
distributed over the surface of the freezing plate. 

In the case of the air-blast freezer, one of the samples 
containing the thermocouple was placed in the center of 
the wire tray and the other sample chosen was placed at 
random. The weighed sample of vegetable was then evenly 
distributed over the tray. The air-blast temperature was ob- 
tained by a standard thermometer and thermocouple, both 
placed on the middle shelf of the freezer. The fan was on 
at all times during the freezing trials, except as noted in 
series tests A-2 and A-12. ; 


Potentiometric Readings. After the initial temperatures 
of the two samples and of the air or plate were measured 
and recorded and a vegetable was placed in the freezer, 
readings were made every minute until the temperature of 
the product had dropped to OF. In the air-blast series, read- 
ings on spinach were taken every 30 sec because of the rapid 
rate of freezing. After the —— reached OF, it was re- 
moved from the freezer and reweighed. Loss of moisture 
after steaming and after freezing was calculated in terms of 
the fresh sample. The average per cent moisture loss after 
steaming and the average per cent moisture loss after freez- 
ing were used in calculating the 
total average per cent moisture 
loss. After reweighing, the a. 


To To To To zone of to Temp. of freezer plate ucts were packaged, labele and 
Test precool, freeze, subcool, reach OF, crystal reach _fnitial Avg. of test stored. 
series Product min min min min formation, OF, F “- ; : : 
pare: es nee a mi pear pets Experimental Evidence. The 
-2* Carrots . ; . y —14.0 —10.0 " : 
B-2 Carrots 3.5 4.5 7.5 15.5 —8.0 —8.0 freezing pescess - illustrated by 
C-2 Carrots 2.5 3.5 7.5 13.5 5.3 16.0 +31 —7.0 one of the products (diced car- 
i Snap beans 4.0 14.0 9.5 27.5 +7.5 +9.0 rots) is demonstrated in Fig 4, 
-4 Snap beans 5.0 9.0 2.0 16.0 +2.1 —5.0 4 : " 
C-4 Snap beans 1.0 4.0 7.0 12.0 9.0 18.5 —14.6 —6.0 a mone — i 
A-6 — Broccoli 3.5 4.5 12.5 20.5 —12.0 —12.0 ee ee 
Bs Broceolt 4.0 6.5 3.0 13.5 ad —9.6 Table 2 summarizes the series 
-6 > 
rf : on 3.5 1.5 3.0 8.0 4.1 14.0 —18.6 —13.7 of three trial tests for each vege- 
Ss ies a4 bap _ —_ table frozen on the plate of the 
C-8 Peas 1.5 4.0 1.5 7.0 5.8 10.0 166  —15.9 domestic freezer showing the 
_~ Asparagus 5.0 5.5 10.0 20.5 —10.0 —9.4 length of time required in pre- 
10 Asparagus : 9.5 5.0 20.5 —16.0 —10.1 coolin freezin - 
C-10 Asparagus 5.0 9.0 5.5 19.5 8.0 20.1 —10.5 —6.0 prs to OF ge yell 
A-12 Beets 3.0 8.0 5.0 16.0 —4.2 —12.9 8 ; ne age 
B-1) Beets 2.5 7.5 5.0 15.0 —~o —i20 reach OF, and the initial and 
c- Beets 16.0 8.0 6.0 30.0 7.8 20.3 —10.8 —15.7 average plate temperatures for 
A-} ; 
At: Spinach 1.0 4.5 7.5 13.0 —1.0 —2.0 the respective tests and product. 
Spinach 5.0 2.0 3.0 5.5 —12.0 —11.0 Tabl : sonilar date £ 
C-1) Spinach 5.0 2.5 3.5 6.5 3.0 a 68-64 8 6|6~ths able 3 gives similar data for 


Pan off 10 min. 
Fan off 20 min. 


the air-blast freezing of the 
equivalent series of products. 
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lift them at the ends of the field and keep the tractor in 
balance. With some rough sketches and the preliminary 
computations out of the way, the owner went back to his 
own machine shop and proceeded to build the machine. 
The onions were about five inches high and the weeds were 
as high or higher before the machine was finally rolled out 
of the shed and taken to the field. After a half hour of ad- 
justment the machine travelled down the rows of onions 
doing a perfect job of tilling nine rows at a time. It was 
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possible for one man to till all of the onions, and the ma- 
chine did such a thorough job that it was necessary for him 
to till only twice during the first season. The narrow row 
of undisturbed earth on which the onions were grown was 
very easy to weed out as the weeds did not need to b 
pulled but were simply pushed out of position. The rotary 
tiller cut down about 11 to 2 in on each side of this rib o! 
undisturbed earth. As a result, the 45 laborers were abl. 
to keep the onions clean. 


Engineering Farm Safety 


(Continued from page 254) 


When millions of a and years of tradition are involved 
this is a long, tedious task particularly where immediate 
personal incentives are not obvious. With only one weapon 
many educational leaders may become discouraged before 
they reach desirable goals. To assure success they should 
be able to offer more than simply “be careful.” 


An outstanding example of what can be accomplished 
in one type of engineering revision is provided by the agri- 
cultural engineers who standardized tractor power take-offs 
and provided uniform shielding. This not only facilitated 
farm safety, but it led to economy in manufacturing and 
distribution, as well as convenience to the farmer by reduc- 
ing the number of parts and hitches. Efforts are now being 
directed to the development of a telescoping shield that 
cannot be completely detached from the power drive. 


There are hundreds of other farm jobs that need the 
same type of treatment. The job of erecting ensilage cutter 
spouts will serve as an example. Can this job be eliminated 
by making the spout a part of the silo, or will it be neces- 
sary to equip silos with well-designed ladders and sone 
so the spout can be erected with a reasonable degree of 
safety? Present methods and facilities are generally hazard- 
ous and inconvenient. The daily job of climbing silos dur- 
ing the feeding season also needs investigation. The method 
of hanging tobacco in drying sheds needs analysis for the 
purpose of reducing fall hazards and improving efficiency. 


Even the conventional method of getting into haylofts of 
ordinary barns deserves attention. Well over half the barn 
ladders now in use are fall traps. Such things as entrance 
porches, stairways, storage facilities for household equip- 
ment and lighting needs attention in farm homes. Methods 
of servicing and operating all types of farm equipment such 
as corn pickers, mowers, combines, tractors and circular 
saws fall in the same category. These are just a few random 
examples; they may not even cover the most important ones. 
Local analysis of accident statistics will uncover an endless 
list of farm jobs that need consideration in each state or 
community. 

Safety must be designed into every-day farm work and 
living the same as it is designed into modern factories, 
automobiles and highways. Accident prevention must be 
completely dovetailed into farming operations so it is 
readily acceptable as a part of the job. Actual accomplish- 
ments will be limited or retarded where safety is treated 
as an independent or separate activity. Any engineer who 
can coordinate safety with efficient production will win 
acclaim. 


Engineering revision of job procedures, structures and 
equipment is so vital in farm safety that it can determine 
the success and failure of the whole farm safety move- 
ment. Agricultural engineers have the know-how if they 
elect to apply it. There is no other group in as favorable a 


position to contribute supporting safety practices and tech 
niques or initiate necessary research. 


Like other new fields farm safety lacks development 
recognition and professional prestige. Safety offered the 
same unattractive elements for engineers in the industria! 
field 30 years ago. Today industrial safety ranks with other 
recognized branches of the engineering — and 
thousands of specialists are now employed in this field 
Many hold high executive positions. Is there any reason 
why farm safety cannot develop in the same manner? The 
field in agriculture is large; the need is great and momen. 
tum is building up. What else is required ? 


Will agricultural engineers and other subject-matter 
specialists be willing to swing far enough from established 
endeavors to absorb this new challenge adequately? If the 
established subject-matter specialists in agriculture continue 
to let safety slip by, a new group of specialists is bound 
to spring up in the agricultural field — farm safety spe- 
cialists. An unfilled demand will not wait even though 
other projects are competing for attention. Signposts al- 
ready indicate that the trend toward developing a new 
group has begun. Is this what we want? Every agricultural 
engineer should be concerned and establish the engineering 
phase of this program before it is too late. 


Pioneering in the new field of agricultural education and researc). 

these state farm safety specialists—the first full-time specialists a 2 

national farm safety meeting—met at the office of the Natio:.l 

Safety Council on May 1st to discuss their mutual problems «id 

state safety programs. They are left to right: F. R. Willsey, !9- 

diana; W. E. Stuckey, Ohio; Miss K. M. Olmsted, New York; 
F. W. Roth, Michigan, and R. C. Swanson, Wisconsin 
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Self-Propelled Combines to Open Grain Fields 


By C. E. Everett 


MEMBER A.S.A.E. 


NE has only to read the newspapers to realize that 
the war has not yet been won, for famine, the ugly 
aftermath of war, threatens to destroy much for 
which we have fought. The simple fact is that there is not 
cnough food for America to live according to its customary 
high standards and to take care of the hungry hundreds of 
millions in Europe and Asia as well. 

Much of World on Starvation Diet. Nutritionists tell 
us that the average human being needs 2650 calories daily 
‘0 keep alive and healthy. Here in the United States, we 
cet about 3300 calories. In Europe they are getting a bare 
(500 calories. With shipments of food to Europe falling 
far below the absolute requirements, it is up to every one 
of us to do everything possible to bolster that supply, and 
at the same time maintain an adequate dinner table for our 
own people as well. 


Of the more important food and feed grains that can 
be combined, including soybeans and grain sorghums, about 
152 million acres have been planted this year, compared to 
about 138 million acres of the same crops harvested last 
year. However, last year, with favorable weather, we pro- 
duced a near record crop. This year, unfortunately, there 
is grave danger of drought taking its toll, at a time when 
we can least afford to lose a single planted acre. 

But there is one practicable way in which we can add 
to the stockpile of grain from the coming harvest. 

In this country a very large percentage of the small 
grain is harvested with combines. Almost all of those ma- 
chines now in use are tractor drawn. A few thousand, per- 
haps 8,000 out of the total of several hundred thousand, 
are self-propelled, 


Saving Grain On Opening Round. 1n one forty-acre 
field, any other shape than a perfect square, a combine 
travels about 1% miles in making the first cut around the 
outer perimeter of the field. When this combine is one of 
the conventional type, pulled by a tractor, most of the grow- 
ing wheat in a path about 8 ft wide, all around the field, 
is trampled down under the tractor and combine. Most of 
that wheat is lost. On the other hand, if this first round 
of 1% miles is cut by a self-propelled combine, the wheat 
will be saved. In an average wheat yield in this 40- 
acre field, there would 
be about 20 bu of wheat 
put into the bin with 
the self-propelled com- 
bine, that the tractor- 
a type would have 
eft on the field. 

The 1946 crop in the 
United States of wheat, 
barley, oats, rye, rice, 
and edible beans will be 
harvested from about 
120 million acres. Com- 
bines of some kind will 
travel almost four mil- 
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lion miles opening up these fields, and if all could be open- 
ed by self-propelled combines, of any make, it would be 
possible to save 60 million bushels of these grains that 
would otherwise be tramped down by tractors and pull- 
type combines! 

It is only fair to say that even with this loss, which 
amounts to about two per cent of the crop harvested, com- 
bining is still the most efficient way to harvest small grains 
mechanically. Still, in this emergency and with the critical 
need for every pound of food that can be provided, it 
would be sad indeed if, knowing some of this grain can be 
saved, we who can do something about it would fail to do 
our utmost to save it. 

Every Bushel Means a Day's Bread for 150. If all of 
the wheat fields in the United States were opened by self- 
propelled combines, we would recover 32,370,000 bu that 
would otherwise be wasted, enough wheat to provide a 
minimum UNRRA bread ration for every man, woman and 
child in the United States for five weeks. This crop is out 
in the fields now. Harvest is already in full swing. No one 
can possibly expect to save all of this waste. But surely we 
should make an effort to save what we can, and in a sense 
create food for hungry humans who otherwise might not 
eat. 

Unfortunately there are not enough self-propelled com- 
bines in existence to open all the fields. If, however, the 
8,000 available self-propelled combines of all makes were 
to go into the 1946 harvest specializing in the opening of 
fields and letting the conventional combines cut out the 
centers, a very large contribution of grain could be made 
to the famine-stricken world. We have a plan to accom- 
plish that result and we have called its participants ‘‘Famine- 
Fighters.” 

Famine-Fighter Plan. Through the organized “Famine- 
Fighters” program it is our plan to bring to every self- 
propelled combine owner in this country the realization 
that, by opening every possible field of grain, he will be 
helping to create loaves of bread that otherwise just would 
not and could not exist. We are using every means to get 
this story before the grain farmers of the country. We 
believe this plan will appeal to any practical farmer be- 
cause he can understand it. 

Here is how the 
“Famine-Fighter’’ pro- 
gram works: Farm im- 
plement dealers are be- 
ing asked to contact the 
owners of self-propelled 
combines and personally 
present the plan. At the 
same time they secure 
the owner's pledge to 
open 200 extra miles of 
fields in 1946. Dealers 
also make available to 
farmers a list of the self- 
propelled combine own- 
ers who will cooperate 
in their vicinity. 

Self-propelled com- 
bine owners indicate 


This picture shows the opening round in a field of grain being made with a their willingness to co- 
Massey-Harris self-propelled combine 


operate by signing the 


eae + Ne Cet eats ae. ala = Oe? To ae Pe ees be ie eee AN PA. Se > 
5 eae es | je ee Meee ae as. y pee hog OR ce ses te oe 3 ne: : : ae ss 
omy oe) emgen ee ae. <=) a ere Se eee parer oe ccitee 
oe Sect oo | | Pernt a mee 3 | eae eee ee ee oom er ice Fie Mien. : ; 
er ae ca ee ae ee ee” a EE err ea 7 : 
areca ea: ees i _ eg ee - Deher § Oye Bae Laat it) 7 ae ante ae WH y p 4 is 
16 ee = 
q 
a- 
m 
~ fF 
f 
as 2 
i PC 
we F 
fr i 
of ‘ 
1G 
3 
nt. 
he 
ial 
ler 
nd 
Id 
Or! 
‘he 
en- 
ter 
red 
the 
1ue : 
ind 
pe: 
igh ; 
al- 
ew 
iral 
ing 
% q 
a ‘ 
: o = 
eS. 
a | 
| " 
= 
E ‘ 
. - “a 
‘4 
4 
“” * 
ed : 
; = ML eee eB er 
arch, ——————————————— iP m oa qn ee 
sata co RR i Tet f aes 4 
ee a pies 4 'S Gia ae | 
ae: ‘ A te . h 7 ee 
$ and het oe > SER aS eee 
», Ie 5 fA a Lil 
‘aie ee 
SI eg eee BST a aaa ati ene i ae Ta Pk pote ae aan 


following pledge: ‘‘Real- 
izing the urgent need 
for food to feed a war- 
torn world, and know- 
ing as well that starving 
peoples must look to our 
nation for help, I pledge 
wholeheartedly to do my 
share towards saving 
every possible bushel of 
grain during the 1946 
harvest season. I will use 
my self-propelled com- 
bine to the greatest pos- 
sible ‘extent in opening 
up fields because I know 
I can save vitally needed 
grain that would other- 
wise be trampled into 
the ground.” 

~ “Dealers have been 
serit a: supply of posters 
with the request that 
they personally attend 
to hanging these posters 
in their own stores, in 
banks, grain elevators, 
anywhere farmers con- 
gregate. Dealers were 
also supplied with a 
small booklet for wide 
distribution to people in 
the farming communi- 
ties who see and talk to 


In the opening round of a grain field, the wheels of the tractor and pull-type 

combine, shown in the top view, will trample down over 50 per cent of the 

grain, which will be lost beyond recovery, but by using a self-propelled com- 
bine, as in the lower view, all the grain will be cut and saved 
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farmers. These posters 
and booklets are not ad- 
vertising pieces; they 
simply tell the story of 
saving grain and “‘creat- 
ing” food. 

Through the farm 
press and advertising, 
farmers are being urged 
to contact self-propelled 
combine owners and ar- 
range to have their fields 
opened. After the open- 
ing round has been 
made, farmers will be 
asked to finish the har- 
vest with their own 
tractor-drawn combines, 
so that the self-propell- 
ed combines will be able 
to make their maximum 
contribution to the food 
supply by opening other 
fields rather than han- 
dling all of the harvest. 
If the job is done, farm- 
ers will recover $30,- 
000,000 worth of grain 
which would otherwise 
be lost, and more im- 
portant, recover 28,- 
000,000 bushels of grain 
for the starving peoples 
of the world. 


“Engineering’s Economic Environment” 


To THE Epiror: 


EFERRING to the editorial, entitled ‘‘Engineering’s 

Economic Environment’’ in AGRICULTURAL ENGINEER- 
ING for April, it is gratifying to see some interest taken in 
the problems arising from abundant production. Considering 
only your final question: ‘Should engineers explore more 
thoroughly the economic environment in which they and 
their developments. must operate,” it seems clear that the 
answer must be: ‘‘Yes, but with the cooperation of inter- 
ested economists.” 

Engineering as a profession is intricately involved with 
costs and profits. In fact, the economic parameter is the 
main distinguishing feature between engineering and ap- 
plied’ physics. Thus economic study is a province of engi- 
neers, There is real need for the cooperation of economists, 
however, in studying problems of Bindoss, because this 
involves the interaction of agriculture with the entire na- 
tional: industry. It is recognized that agriculture is already 
endowed with surplus resources (as indicated by the nearly 
steady ‘decline in agriculture ratio). 

, The-piecemeal response in our economic system to im- 
pasition of. controls on shipment of produce is well under- 
stood by; agricultural economists. So it should be possible 
for some ‘specialists to extrapolate to the gg Sener condi- 
tion.of general surplus production, and to determine just 
what controls are necessary to turn the zero-profit tendency 
toward a real achievement of abundance. 

If producer cooperatives are a valid approach to the 
problem of handling abundant = maybe we need 
also the cooperation of applied psychologists, in that the 


success in price maintenance by producer dumping offers 


higher per acre profits to non-dumping minority non-co- 
operators. The latter get moral support from public dis- 
approval of dumping. 

F, A. BROOKs 


Cooperation in Research 
(Continued from page 251) 


appetizing morsels of information. This is one of the mos 
constructive of human activities. 

Applied science, which pays the check, is a different 
activity and demands a different research technique. It de- 
mands a meeting of minds to weigh and analyze the pro)- 
lems of the field toward the solution of which science 
might contribute. It demands analysis of the sciences 
involved, the state of progress, and the specific data needed 
and not yet made available or in prospect through ot! «r 
. oe or pure science research. It demands a coordinate |, 
efficient procedure to get the specific needed facts not oth: '- 
wise available. It requires that the facts obtained be mee 
readily available to all interested persons and interpre‘ d 
into application data, materials, equipment, designs, v:¢ 
methods or whatever may be necessary to get them applic '. 
An applied science research project is not fully comple: 4 
until the data produced is applied to the fullest toward so\u- 
tion of the specific problem for which it was sought. 

In agricultural engineering this implies that the i:- 
dustries, farmers, and public service agencies concern< 
work together from the selection and planning of projec s 
until the farmer feels the weight of the extra dollar in his 
pocket. The examples cited may well be copied in this 
and other fields. 
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Moisture Losses of Vegetables During Steaming, 
Quick Freezing and Packaging 


By John E. Nicholas, Gilma Olson, Gladys V. Starr, and Thelma Y. Cones 


MEMBER A.S.A.E. 


ECENT trends in frozen food storage indicate advan- 
tages in freezing before packaging, particularly 
where large quantities are processed. The ultimate 

goal is a product which will retain its attractiveness, its 

»alatability, and its nutritive value until consumed. One of 

ihe principal functions of packaging is to preserve quality. 

“he general practice has been to freeze food in packages, 

vat the turnover of frozen foods has been rapid and the 

over-all requirements of packages have not been deter- 
nined. If foods are to be first frozen and then packaged, 

. may be necessary to incorporate different characteristics 

into packages to meet successfully the requirements imposed 

by this new technique. 


During the freezing — a product passes through 
tnree definite stages in the low-temperature environment. 
‘The first stage, precooling, ranges from the initial tempera- 
ture to 31F (degrees Fahrenheit). The second, freezing, is 
the time during which solidification or maximum crystalliza- 
tion of the moisture content in the product takes place, and 
is commonly referred to 
as the “zone of maximum 
crystal formation”. Tem- 
peratures during this in- 
terval cemain relatively 
constant and range from 
31 to 25F. In the third 
stage the product is sub- 
cooled from 25 to OF. 
The most significant 
observation heretofore re- 
corded$* is that packaging 
materials provide a barrier 
to heat transfer during 
freezing, thus causing foods 
to freeze in a variable 
number of hours. In addi- 
tion, air spaces between the 
several layers of the pack- 
aging material add to the 
slowness of heat transfer. 
Packaging material 
which is a barrier to heat 
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“Superscript numbers refer 
to oppended references. 


Fig. 1 (Top) A well-type domestic frozen-food cabinet used in the 

study which has a 16-cu-ft capacity, freezing and storage combined ¢ 

Fig. 2 (Bottom) Low-temperature experimental air-blast freezer with 
three removable shelves built in the air freezer compartment 


transfer during freezing, however, plays a beneficial role in 
protecting’ frozen food from possible temperature fluctua- 
tions encountered in storage and in normal channels of 
transportation from the producer to the distributor and 
finally the consumer. 

The purpose of the study was to determine whether 
moisture losses in foods that have been quick frozen before 
packaging are sufficiently small to recommend this method 
of processing. Food freezes before packaging in a matter 
of minutes as compared in general practice with hours for 
packaged foods. It is believed that foods thus frozen may 
retain their original quality for a longer storage period than 
foods packaged before freezing. 


Review of Literature. A review of related literature re- 
veals specific aspects of food freezing on which compara- 
tively little work is reported, particularly on quick freezing 
of unpackaged food. This field deserves further study and 
investigation. 

Rapid freezing at low temperatures seems to have been 
recognized early as a funda- 
mental principle in pro- 
ducing a good frozen prod- 
uct. Two general methods 
emerged in freezing opera- 
tions, namely comparative- 
ly ‘slow freezing” as ap- 
plied to fruits, and “quick 
freezing” as applied to 
fruits, vegetables, meats, 
fish and poultry. The defi- 
nition of ‘quick freezing’’ 
has undergone several 
modifications since it came 
into general use. 


Quick-f rozen products 
as defined by Birdseye’ are 
those which have been 
frozen by direct immersion 
in a refrigerant. Quick- 
frozen products pass quick- 
ly through the zone of 
maximum crystal forma- 
tion, which occurs during 
the fall in temperature from 
32 to 25 F. Quick freezing 
means solidification of most 
of the juices within the 
cells. Such speed insures 
very small crystals and a 
minimum disturbance of 
tissue structure. Woodroof * 
believed that freezing 
should pass through the 
body of the product at 0.03 
cm per min or faster. Quick 
freezing in this study is de- 
fined as freezing in which 
the zone of maximum 
crystal formation is passed 
in 30 min or less. 
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Quick freezing may be achieved in three ways: by direct 
immersion, by indirect freezing with a refrigerant using 
double-plate contact with packaged products, and by freez- 
ing the products unpackaged on freezer plates or in a blast 
of cold air. The latter method promises to become the most 
practical in the future. It would seem probable that if it is 
possible to decrease markedly the freezing time when a prod- 
uct is frozen without packaging, moisture loss also would be 
minimized*. Some retarding influences affecting moisture 
loss are an exterior shell which exists on some products, the 
rapid freezing of the enveloping moisture around the indi- 
vidual particles of the product, the quick freezing of the 
outer coat of the food which acts as an insulator for the in- 
terior, and the maintenance of a small temperature differ- 
ence within the food itself. 

Simpson® in her study of the performance of well-type 
domestic cabinets, froze packaged carrots, snap beans, peas, 
and broccoli in pint boxes. The time required for packaged 
vegetables to reach OF, as compared with unpackaged vege- 
tables as determined in the study, is shown in Table 1. 


TABLE 1. COMPARISON OF FREEZING RATES OF PACK- 
AGED AND UNPACKAGED VEGETABLES 
Time required to reach OF, min 

Plate freezer, Plate freezer, _Air-blast freezer, 


Vegetable packaged unpackaged unpackaged 
Carrots 370 28.3 16.0 
Snap beans 465 50.0 18.5 
Broccoli 370 44.0 14.0 
Peas 540 42.2 10.0 


Problem of Desiccation. Water vapor always moves from 
a higher pressure to a lower pressure area regardless of 
whether these conditions occur in the air blast of a freezer 
or in the cells of frozen or unfrozen food’. All food con- 
tains water which under lighter air pressure will pass out of 
the food into the air. 

The problem of desiccation divides itself into three 
phases: desiccation during the preparation of the fresh 
food, during its freezing period, and during storage of the 
frozen product. In the preparation stage, the fresh food is 
in the form which makes it most susceptible to moisture 
loss. Freshly picked vegetables and fruits usually are warm, 
soft in texture, their outer coverings are tender, and heat is 
generated within themselves. This tends to permit the casy 
flow of moisture from the products. However, with modern 
equipment products can be quickly cooled, processed and 
loss minimized. In the first stage of the freezing process, 
when the temperature of the food is lowered to just below 
the freezing point and a substantial amount of the latent 
heat is removed, food may be exposed to its greatest mo’s- 
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Fig. 3 (Left) A cross section of the experimental freezer (Fig. 2) showing position of air freezer coil, freezing compartment wit) 
shelves, circulating fan and motor, the brine pump and tank used for immersion freezing experiments ¢ Fig. 4 (Right) The speed o! 
freezing of diced carrots on plate freezer, without air motion, illustrating the time in minutes in precooling, freezing and subcooling to 

OF with the average plate temperature approximately —3F during this interval, for a 1,000-g sample spread one-layer thick 
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ture loss. In order to protect the food against excessive 
moisture loss at this stage, an air-blast freezer must provide 
large volumes of air containing high relative humidity. The 
main advantage of the packaged-before-freezing method is 
in prevention of dehydration from exposure to air, while the 
main criticism of the air-blast method is that it may result 
in serious dehydration of loose products during freezing. 


Packaging Difficulties after Freezing. Tressler and Evers 
believed that vegetables such as asparagus and green beans 
do not lend themselves to loose freezing because of bulki 
ness and inflexibility in the frozen state. In this study the 
authors encountered no difficulty in packaging frozen aspar- 
agus and green beans, but spinach proved a troublesome 
product to put into containers. The frozen brittle leaves 
were crushed and the boxes could not be filled to capacity. 


Selection of Vegetables. Negetables chosen for this 
study, selected because of their suitability for freezing and 
their availability on the local market, were carrots, green 
beans, broccoli, peas, asparagus, beets, and spinach. Onl) 
vegetables of the correct maturity for eating fresh were used 
because the quality of frozen foods is influenced by the 
quality of the original product. A series of three experi- 
ments was run on each vegetable. 

Experimental Apparatus and Equipment. Fig. 1 illus: 
trates a 16-cu-ft domestic well-type freezing unit consisting 
of 4.1-cu-ft freezing compartment and a 11.9-cu-ft storage 
compartment. It has a 14-hp, air-cooled condensing unit 
using freon as refrigerant. The 16x18'-in bottom plate 
of the freezing compartment was used as the freezer plate. 
The evaporator coil is spaced on the reverse side of the 
freezer plate which provides on the freezing surface an ap- 
proximate average temperature of —10F. 

Fig. 2 illustrates the experimental air-blast freezer de- 
signed principally to provide a wide range of low tempera- 
tures in which food may be frozen under different condi. 
tions. It consists of an air coil, freezing, and brine tank 
compartments. The freezing compartment contains three 
removable shelves arranged 7 in apart so as to permit a con 
tinuous air flow, as indicated in Fig. 3. Air temperatures as 
low as —50F and as high as + 20F in desirable increments, 
with or without air motions, are possible. 


The temperatures of the air blast, of the freezer plat: 
surface, and of all the — during freezing were ob 
tained with thermocouples made with No. 30 copper-con 
stantan enamel-covered wires. 

A 3-gal kettle, containing a convenient wooden rack on 
which all experimental samples were placed in squares 0! 
cheesecloth, was found expedient and satisfactory for steam 

ing products to inactivate enzym« 
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TABLE 2. TIME IN MINUTES FOR UNPACKED VEGETABLES REQUIRED TO PRECOOL, 
FREEZE, AND SUBCOOL TO 0F WHEN FROZEN ONE-LAYER THICK ON PLATE 
OF A DOMESTIC WELL-TYPE FREEZER, WITHOUT AIR MOTION 


Average Average 


To To To To zone of 
Test precool, freeze, subcool, reach OF, crystal 
series Product min min min min — 
min 
A-1 Carrots 5.0 6.0 16.0 27.0 
b-1 Carrots 5.5 5.5 17.0 28.0 
C-1 Carrots 8.0 5.0 17.0 30.0 5.5 
A-3 Snap beans 7.5 20.0 21.5 49.0 
v-3 Snap beans 4.0 6.0 30.0 40.0 
c-3 Snap beans 11.0 11.0 39.0 61.0 12.3 
A-5 Broccoli 12.5 40.0 16.5 69.0 
i-5 Broccoli 4.5 3.5 10.0 18.0 
C-5 Broccoli 7.0 16.5 21.5 45.0 16.7 
.-7 Peas 12.5 22.5 24.0 59.0 
!-7 Peas 4.5 13.0 9.0 26.5 
©-7 Peas 6.5 13.5 7.0 27.0 16.3 
-9 Asparagus 8.0 43.5 13.5 56.0 
-9 Asparagus 13.0 25.0 32.0 70.0 
c-9 Asparagus 5.5 16.5 27.5 49.5 28.3 
-11 Beets 7.0 7.0 14.0 28.0 
}-11 Beets 7.5 5.0 20.0 32.5 
C-11 Beets 4.0 8.5 7.0 19.5 6.8 
\-13 Spinach 4.0 2.5 11.0 17.5 
5-13 Spinach 4.0 12.5 15.5 32.0 
C-13 Spinach 9.0 29.0 39.0 77.0 14.6 


Preparation of Vegetables. The same general method 
of a the vegetables was employed throughout the 
study. This method consisted of five steps — cleaning, cut- 
ting, steaming, draining, and cooling. The vegetables were 
washed thoroughly and all inedible portions removed. Broc- 
coli and spinach were allowed to stand in salt water one- 
half hour, merely to facilitate cleaning. The vegetables 
were hand-cut as follows: (a) Beets and carrots were diced 
in approximately ¥-in cubes; (b) asparagus and snap beans 
were cut in ¥2 to %-in lengths; (c) peas were shelled but 


not sized; (d) spinach was prepared as for table use, and 
(e) broccoli was similarly prepared. 


One thousand grams of each prepared vegetable was 
weighed, placed in a square piece of cheesecloth, and put 
in a kettle on a wooden rack for steaming. The kettle con- 
tained a quart of rapidly boiling water. The vegetables, 
with the exception of spinach, were steamed for five minutes 
to stop enzymatic action; spinach was steamed for two min- 
utes. Joslyn and Cruess? recommend blanching with steam 
in preference to hot water because more of the nutrients in 
the food are retained. After steaming, the vegetables were 
removed from the kettle and plunged into ice water in order 


TABLE 3. TIME IN MINUTES FOR UNPACKAGED VEGETABLES REQUIRED TO PRECOOL, 
FREEZE, AND SUBCOOL TO 0F WHEN FROZEN ONE-LAYER THICK ON SCREEN 
TRAY IN AN AIR BLAST AT TEMPERATURES INDICATED 


Average Average 


To To To To 


zone of 

Test precool, freeze, subcool, reach OF, crystal 

series Product min min min min formation, 
min 

A-2* Carrots 8.0 7.0 4.0 19.0 

B-2 Carrots 3.5 4.5 7.5 15.5 

C-2 Carrots 2.5 3.5 7.5 13.5 5.3 

A-4 Snap beans 4.0 14.0 9.5 27.5 

B-4 Snap beans 5.0 9.0 2.0 16.0 

C-4 Snap beans 1.0 4.0 7.0 12.0 9.0 

A-6 Broccoli 3.5 4.5 12.5 20.5 

B-6 Broccoli 4.0 6.5 3.0 13.5 

C-6 Broccoli 3.5 1.5 3.0 8.0 4.1 

A-8 Peas 1.0 7.0 3.5 11.5 

B-S Peas 3.0 6.5 2.5 12.0 

C-8 Peas 1.5 4.0 1.5 7.0 5.8 

A-10 Asparagus 5.0 5.5 10.0 20.5 

B-19 Asparagus 6.0 9.5 5.0 20.5 

C-10 Asparagus 5.0 9.0 5.5 19.5 8.0 

A-12 Beets 3.0 8.0 5.0 16.0 

B-12 Beets 2.5 7.5 5.0 15.0 

C-1 Beets 16.0 8.0 6.0 30.0 7.8 

A-1* Spinach 1.0 4.5 7.5 13.0 

B Spinach 5.0 2.0 3.0 5.5 

c Spinach 5.0 2.5 3.5 6.5 3.0 


* Pan off 10 min. 
Fan off 20 min. 
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to prevent further cooking and to 
chill promptly. As soon as the 
vegetables were chilled, they were 


ounsh — paige ciney allowed to drain for five minutes 

po fd F F and were reweighed to deter- 

rie — mine the change in weight caused 

28.3 + —5.3 by the steaming and chilling 
—8 —64 process. 

50.0 — = Insertion of Thermocouples. 

= 2 64 After a vegetable was weighed, 

—4 —6.0 thermocouples were inserted into 

— Bees the approximate geometric center 

“| rod of two representative sample 

37.5 —3 0.1 pieces. The initial temperatures 

—4 7.0 of the freezing plate measured 

_ a = by a thermocouple which was in 

ad ne direct contact with it, and of the 

1 5.6 two samples were made and re- 

266 8 —l4 12.4 corded. One of the samples con- 

Se — taining a thermocouple was plac- 

42.2 0 ae ed in the center of the freezing 


plate; the second was placed at 
random, after which the vegetable to be frozen was evenly 
distributed over the surface of the freezing plate. 

In the case of the air-blast freezer, one of the samples 
containing the thermocouple was placed in the center of 
the wire tray and the other sample chosen was placed at 
random. The weighed sample of vegetable was then evenly 
distributed over the tray. The air-blast temperature was ob- 
tained by a standard thermometer and thermocouple, both 
placed on the middle shelf of the freezer. The fan was on 
at all times during the freezing trials, except as noted in 
series tests A-2 and A-12. ; 

Potentiometric Readings. After the initial temperatures 
of the two samples and of the air or plate were measured 
and recorded and a vegetable was placed in the freezer, 
readings were made every minute until the temperature of 
the product had dropped to OF. In the air-blast series, read- 
ings on spinach were taken every 30 sec because of the rapid 
rate of freezing. After the product reached OF, it was re- 
moved from the freezer we reweighed. Loss of moisture 
after steaming and after freezing was calculated in terms of 
the fresh sample. The average per cent moisture loss after 
steaming and the average per cent moisture loss after freez- 
ing were used in calculating the 
total average per cent moisture 
loss. After reweighing, the prod- 
ucts were packaged, labeled and 


to Temp. of freezer plate 

= ae Avg. =f test, stored. : : 
min Experimental Evidence. The 
0 ‘oes freezing process as illustrated by 
16.0 +31 —7.0 one of the products (diced car- 
47.5 +9.0 rots) is demonstrated in Fig 4, 
on 2. ae showing the three phases: pre- 
shee, ‘sae cooling, freezing, and subcooling. 
_ Sea ate Table 2 summarizes the series 
14.0  —18.6 —13.7 of three trial tests for each vege- 
— = table frozen on the plate of the 
10.0 —166 —159 domestic freezer showing the 
—10.0 a length of time required in pre- 
a 2 = cooling, freezing, and sub- 
cooling to OF, the total time to 
> ae - reach OF, and the initial and 
20.3 —10.8 —15.7 average plate temperatures for 
—1.0 —2.0 the respective tests and product. 
. = - oe Table 3 gives similar data for 


the air-blast freezing of the 
equivalent series of products. 
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Air-Tem perature Variations and Freezing Rates of Un- Freezing Rates of Unpackaged Vegetables on Plate in 
packaged Vegetables in Air Blast. The average air tempera- Domestic-Type Freezer. The time required by spinach to 
ture of the blast freezer in these experiments ranged from reach OF on the plate of the domestic-type freezer ranged | 
OF (test A-4) to -15.9F (test C-8) (Table 3), or an aver- from a minimum of 17.5 min to a maximum of 77 min a Te 
age of —9.3F for the 21 trials. The corresponding range in (Table 2). The possible reasons for this variation in freez- — 
plate temperatures for the 21 trials was from 12.4 to—7.1F, ing rate within the same vegetable, test series A-13 and A‘ 
or an average of -0.52F (Table 2). A high average air- C-13 (Table 2) may have resulted from difference in thick- { C-2 
blast temperature of 9F (test A-4) prolonged the freezing ness of stem, difference in maturity of representative sam- 4 A-4 
time of the product. The temperature difference between ples into which the ———— were inserted, or the e 
the “on” and “‘off’’ period of the cycle in the air-blast freezer proximity of the plate surface from the freezing product. } 
is about 2 or 3 deg. Since food was not always placed in An attempt was made to select samples of the same degree B- 
the freezer compartment at the same part of the cycle, this of maturity, but the range of maturity found in 3000 g of 
accounts, in _ for the air-temperature variations, which this product was wide and there was no way of assuring not 
were also influenced by the length of time the door of the absolute accuracy at this point. C1 
freezer compartment was held open when the food was The average time required in this test series (Table 2) A 
placed in the freezer. for the product to reach OF was longer for each vegetable 
Due to an experimental error in series A-2 and C-12, than in the series with an air blast to reach this temperature 
in which the air circulating fan was not in operation until (Table 3). oe 
10 and 20 min respectively, after the beginning of the ex- The average time required for each vegetable to reach A 
periments, no profound change was noted in the per cent (fF was as follows: I 
moisture variation during freezing. However, the time of , ; 
freezing was prolonged. carrots 28.3 min asparagus 58.5 min 
The average time required for the products to pass broccoli 44.0 min beets 26.6 min in 
through the “zone of maximum crystal formation” with air peas 37.5 min spinach 42.2 min be 
blast varied with the vegetable. The average minimum snap beans 50.0 min la 
length of time required was 3 min for spinach (Table 3). neath ; ; te 
The maximum length of time required was 9 min for green Moisture Variation in the Steaming and Freezing Pro- 2: 
beans. Broccoli required 4.1 min, carrots 5.3 min, peas 5.8 cesses. The original weight of the fresh 1000-g samples as 
min, beets 7.8 min, and asparagus 8.0 min. prepared for steaming constituted the basis of calculations ai 
Factors Affecting Freezing Rates. Ait motion markedly" €valuating changes during steaming and freezing. “4 
affects the length of the freezing time, specifically the pre- Tables 4 and 5 show weight details and percentage vari th 
cooling phase (Table 3). The products in the two experi- ations for the series of tests during steaming, and during to 
ments, in which starting the fan was delayed, took longer freezing on plates and in air blast. fr 
to precool than the same products in the other two series. Moisture changes during steaming ranged from a gain fr 
In the first test on carrots, the precooling time was 8.0 min; of 7.2 per cent in broccoli, test series A-5 (Table 4), to a lr 
in the second test, 3.5 min; and in the third test, 2.5 min. loss of 24.5 per cent in spinach, test series A-14 (Table 5). ta 
Beets in the third test precooled in 16.0 min, in the second Snap beans and broccoli gained weight consistently in two T 
test in 2.5 min, and in the first test in 3.0 min. In both in- of the three series of tests, A, B, and C-3 and A, B, and ” 
stances the fact that the fan was not on throughout the ex- C-5, respectively. Carrots, broccoli, and peas also gained in Sf 
perimental period lengthened the precooling time consider- steaming in series 2, 6, and 8, respectively. The average T 
ably. Therefore, the total time to reach 0 F was longer than gain of 3.23 per cent for peas (Table 5) and the average | 
in the other two series of the same experiment. The carrots loss of 1.90 per cent for peas (Table 4) may perhaps b: 
in series A-2 took 19.0 min to reach OF, while in the other accounted for by differences in state of freshness and of 
two series they took but 15.5 and 13.5 min. Beets exhibited maturity. This factor probably applied equally well to th 
the same general behavior. In series C-12 they took 30 min- other vegetables. C 
utes to reach 0 F, while in the other two series they took 15 The gain in weight during steaming despite the su:- : 
and 16 min. This indicates that “quick” freezing of certain :eeding loss in weight during freezing resulted in a gain p. 
vegetables may be possible in A 
the air-blast freezer, only if the TABLE 4. MOISTURE VARIATIONS OF VEGETABLES AFTER STEAMING AND B 
fan which circulates the air is Weight in grams Per cent moisture variations* SI 
on continuously. Test After After aa “aa antes mae 
_ Other variations in the total reg Ps gg —- er a — steaming as freezing —_ process: i 
time required for vegetables to B-1 Carrots 1000 976 930 —2.4 : —7.0 ; a 
reach OF may be attributed to C1 Carrots 1000 998 977 —0.2 40.73 = —2.30 —0.75 : 
fluctuations in average air 3 Snap veum 1000 sng ogg 4g ry 
temperature in the freezer dur-  c-3 Snap beans —_ 1000 1007 979 +0.7 42.06 —2.1 —0.03 +1.0: b 
ing the three tests on a given A-5 Broccoli 1000 1072 1037 47.2 43.7 ‘ 
product. In the case of beans C5 Broceoll 1000 1017 1002 to7 43.23 $0.2 41.23 42.2 
as shown in Table 3, series 47 peas 1000 992 973 —0.8 —29 c 
A-4, when the average tem- B-7 Peas 1000 982 948 as —5.2 " e 
perature of the air was 9F, it ©? Pee 1000 969 950 —3i —L90 —5.0 —4.30 —3.1 . 
‘ s A-9 Asparagus 1000 975 957 —2.5 —4.3 
took approximately twice as B-9 Asparagus 1000 1010 994 +1.0 —0.6 = 
long for the product to reach C-® Asparagus 1000 1010 991 41.0 —0.17 —0.9 —1.93 —1.0: e 
OF as it did in series C-4 where $M Beet 10m Ske “33 
the average air temperature C-11 Beets 1000 956 940 —44 —2.77 —6.0 —3.77 —3.2 r 
was GF. This also shows that So tech 0 ee OT 308 : 
the lower temperatures pro-  ¢-13 spinach 1000 885 86 —115 —-15.2 13.5 —18.80 —17.00 C 
vide quicker freezing. * The plus (+) sign indicates a moisture gain, and the minus (—) sign a moisture loss. r 
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TABLE 5. MOISTURE Va st ae ae AFTER STEAMING AND quired to freeze packaged vege- 
y 7 
Per cent Average facials rer cont Average ie tables was greatly reduced by 
Initial Weight moisture per cen yeig moisture per cen : : . 
weight, after variation moisture after variation moisture average f reezing such products in an un 
Test Product in steaming, after variation freezing, after variation per cent packaged state. Speed is import- 
ries Trams ingrams_ steaming after in grams freezing after moisture . B 
" steaming ne ae freezing variation ant because it may affect quality. 
A-2 Carrots 1000 1027 +2. —1. 4 . 
F.2 Carrots 1000 1007 + .7 966 —3.4 Therefore, unpackaged freezing 
c-2 Carrots 1000 1040 +4.0 +2.46 1003 + .3 —1.50 + .48 of such products as lend them- 
A-4 Snap beans 1000 1027 +2.7 998 — .2 er : 
b-4 Snap beans 1000 960 =i 942 —5.8 selves to packaging after being 
cC-4 Snap beans 1000 1009 + .9 — .13 987 —1.3 —2.43 —1.28 frozen 1S desirable. 
4-6 Broccoli 1000 1036 +3.6 1001 + .1 
5-6 Broccoli 1000 1003 + 3 s ro ae ~* 4 ost SUMMARY AND CONCLUSIONS 
c©-6 Broccoli 1000 1017 1.7 1.8 1 i = 
ps bs 1 This study was conducted 
.8 Peas 1000 1025 +2.5 1001 + .1 d 4 h h ~ 
B-8 Peas 1000 1043 +4.3 1019 +1.9 to determine whether moisture 
©-8 Peas 1000 1029 429 +3.23 1005 AS + .83 +2.03 losses in products frozen before 
\-10 Asparagus 1000 947 —5.3 933 —6.7 —: 
10 Asparagus 1000 974 —2.6 959 —4.1 packaging are small enough to 
©10 Asparagus 1000 987 =i —3.06 969 ied 4.63 —3.85 recommend this method of 
12 Beets 1000 973 —2.7 930 —7.0 freezing. 
12 Beets 1000 987 —1.3 945 —5.5 
C-12 Beets 1000 987 —i.3 —1.76 946 —5.4 —5.96 —3.86 2 Vegetables selected for 
2 14 Spinach 1000 755 —24.5 = — freezing were carrots,green beans, 
P-14 Spinach 1000 756 —24.4 —27. Hf 
cC-i4 Spinach 1000 767 —23.3 —24.06 839 —16.1 —23.80 —23.93 broccoli, peas, asparagus, beets, 


* Moisture loss is represented by a minus (—) sign and moisture gain by a plus (+) sign. 


in the final frozen product in series tests 2, carrots; 3, snap 
beans; 5 and 6, broccoli; and 8, peas. A comparatively 
large loss in weight occurred in spinach in both series of 
tests 13 and 14, giving overall average losses of 17.00 and 
23.93 per cent at the end of the freezing process. 

Table 6 shows the percentage variation of the “even” or 
air-blast and “odd” or plate series of tests and gives the 
average of the two series (Tables 4 and 5). In two out of 
the seven vegetables in the odd or plate freezing -series, the 
total average moisture variation represented gains ranging 
from 1.02 to 2.23 per cent (Table 4), during steaming and 
freezing. The loss for beets in this series was 3.27 per cent. 
In the even or air-blast series, three out of the seven vege- 
tables showed gains ranging from 0.48 to 2.03 per cent. 
The loss for beets was 3.86 per cent (Table 5), with the 
maximum average loss for the “‘even’’ and “‘odd”’ series for 
spinach, a leafy vegetable, of 20.47 per cent (Table 6). 


TABLE 6. PERCENTAGE VARIATIONS OF MOISTURE LOSS 
IN THE PLATE AND AIR-BLAST FREEZING 
SERIES AND THEIR AVERAGE 


On plate (odd) In air blast (even) Average 
per cent per cent per cent 
Carrots —0.79 +0.48 —0.16 
Snap beans +1.02 —1.28 —0.13 
Broccoli +2.23 +0.57 +1.40 
Peas —3.10 +2.03 —0.54 
Asparagus —1.05 —3.85 —2.45 
Beets —3.27 —3.86 —3.57 
Spinach —17.00 —23.93 —20.47 


There is a great reduction in the time required to freeze 
unpackaged as compared with that required to freeze pack- 
aged vegetables, even on a plate freezer. The time required 
to reach OF was approximately 13 times greater in pack- 
aged peas and carrots, 9 times greater in packaged snap 
beans, spinach, and broccoli than that required for the same 
vegetables when frozen unpackaged. 

When compared to the average time freezing was ac- 
complished by the air-blast method, the reduction is much 
more significant. It is recognized, however, that the average 
temperatures of ‘‘air blast’’ and of plate were of the levels 
~9.3F and 0.53F, respectively. This factor should be con- 
sicered for comparative analysis. 

Based on the experimental evidence of this study, it ap- 
pears that the moisture loss in vegetables during unpackaged 
freezing is negligible. In fact, the gains in the moisture 
content of the vegetables during steaming compensated for 
most of the losses occurring during freezing. The time re- 


and spinach. These vegetables 
were chosen because of their 
availability on the market and their suitability for freezing. 

3 The vegetables purchased from a local market were 
cleaned thoroughly and all the inedible portions removed. 
Carrots, beans, asparagus and beets were cut into smaller 
pieces. 

4 The vegetables were steamed in a covered kettle for 
5 min, with the exception of spinach which was steamed 
for 2 min. The steaming process was timed by a stop watch. 

5 Per cent moisture variations were determined after 
steaming and after freezing. Total per cent moisture varia- 
tions were calculated by algebraically adding per cent mois- 
ture variations after steaming and after freezing. 

6 Packaging difficulties of the food in the frozen state 
were encountered only with spinach. 

7 Freezing rates of the products frozen before packag- 
ing were determined and compared with freezing rates of 
the same products frozen in packages. 

8 Total per cent moisture variations ranged from an 
average 20.27 per cent moisture loss in spinach to an aver- 
age 1.40 per cent moisture gain in broccoli (Table 5). 

9 Moisture losses in the vegetables quick frozen before 
packaging were negligible, with the exception of spinach. 

10 Gains in moisture content of the vegetables during 
the steaming and chilling process compensated for any 
losses occurring in the freezing process. 

11 Unpackaged products froze from approximately 9 
to 13 times faster on plate at -0.5F and 23 to 53 times 
faster in an air blast at —9.3F than packaged products at 
approximately equal temperatures. 

12 The average time for “zone of maximum crystal 
formation” for all the vegetables was less than 10 min in 
air blast freezing and less than 30 min in plate freezing. 

13 It was concluded that the method of freezing prod- 
ucts before packaging may be recommended for carrots, 
green beans, broccoli, peas, asparagus, and beets because of 
the relatively small moisture losses and the great reduction 
in the time required for freezing. This method was not 
found satisfactory for spinach because of the difficulty in 
packaging the frozen product. The high percentage loss for 
spinach was, however, in steaming and chilling and not in 
freezing. 

14 The average loss for six vegetables (not including 
spinach) for all series of tests was 0.91 per cent. 
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“Application of Stream Gaging to the Agri- 
cultural Use of Small Streams and Ponds” 


To THE Epiror: 


N HIS paper published in AGRICULTURAL ENGINEERING 
for January, 1946, pages 26 to 28, M. T. Thompson 
applies the duration-curve method for the determination of 
reservoir storage for farm ponds. He stresses the fact that 
actual runoff records provide the most reliable basis for de- 
sign purposes. Furthermore, it is pointed out that rainfall- 
runoff relations alone do not provide truly reliable criteria 
for design. 

The writer would like to add emphasis to the need for 
actual runoff records. He would make these measurements 
on typical agricultural areas of different size where there 
are both wet weather and perennial streams. With a few 
years of such runoff records, he would derive seasonal rain- 
fall-runofft reece, and apply them to long-term (50 
years or more) rainfall records. This would provide a 
synthesized 50-year runoff record by seasons. From this 
runoff table or mass curve, critical dry periods of different 
length could be determined. By comparing the runoff 
values in these drought periods with the evaporation, seep- 
age losses, pond rainfall, and use demands, the minimum 
allowable drainage area for adequate water supply could be 
determined for the particular-sized pond. 

The writer also desires to take exception to the duration 
method of determining storage requirements (Fig. 3 of Mr. 
Thompson's paper). If the same peer of 50 second-feet 
was used on Fig. 1 as used on Fig. 3, the maximum period 
of storage, when runoff was less than this rate, would be 
about 2 months, May and June. The required storage 
volume is, therefore, about one-third of that shown in 
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Fig. 3. The reason for this is apparent. All of the daily 
flow less than the demand rate does not occur in a continu- 
ous period. Duration curves for a long period of record 
can not consider this fact. Referring again to Fig. 1, there 
are many days with runoff rates exceeding the demand rate. 
Then the pond will be filling. It looks as though the pond 
may be about full by the end of September. 

To take an extreme case, assume the flow rate on odd 
days to be zero and that on even days to be twice the us: 
demand. According to the duration curve method, storag: 
for half the year would be needed. Actually, only one day’: 
storage would be required. 

More than one year's data are needed to determine the 
storage requirements. With several years of runoff record, 
the writer would rather use the actual sequence of events 
than the duration of determining storage requirements. 


L. L. HARROLD. 


Winter Storage of Vegetables 
in the Hotbed 


By Lawrence C. Porter 
FELLOW A.S.A.E. 


NE who has a small garden but with no underground 

root cellar is always up against it for winter storage 
of some of his produce. Those who have hotbeds may be 
interested in my experience. 

Last fall I placed various garden produce in baskets, set 
them into my hotbed, and placed about a 6-in layer of 
leaves between the sides ak ends of the hotbed and the 
vegetables. An old carpet was laid across the top of the 
vegetables and the thermostat controlling the soil-heating 
cable set at 35F. A very small opening was left at the 
upper end of hotbed for ventilation. 

We have already had two spells of zero weather, but 
the vegetables, with the exception of a few summer squas!i 
which molded, are in excellent condition. 

This may be a rather expensive method of storing vege 
tables. Nevertheless the cost of operating the hotbed has 
been far below what it would have been to purchase the 
vegetables that have come out of it since last fall. 


(Epiror’s Note: Mr. Porter reported the middle of March that !< 
had just taken some beautiful brussels sprouts, broccoli, carrots, ani 
parsnips out of his hotbed. He says they were in excellent con::- 
tion and both he and his wife thought they tasted better than fres)) 
ones purchased at the store. He says further that his hotbed, w 
the exception of four months in the summer, has been useful ¢ < 
year round.) 


Left: One of the new experimental “light-metal” farm machines at work combining rice at the rice branch station of the Arkansas Agr- 
cultural Experiment Station near Stuttgart ¢ Right: Experimental portable grain drier developed at Louisiana State University in use for 
drying oats on a farm near Vicksburg. (Photos by F. Hal Higgins) 
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Area Relationships That Simplify the Hydrologic 
Design of Small Farm Ponds 


By W. D. Potter and D. B. Krimgold 


MeMBER A.S.A.E. 


; HE surface areas, the depths, and the volumes ot 
farm ponds or small reservoirs often govern the eco- 
nomic and structural feasibility of such developments. 

\"hen the drainage area is fixed, these dimensions also de- 

cormine whether or not the pond or reservoir will fill within 

reasonable time, and, if so, whether it will furnish a 

-pendable supply of usable water':**. 

The great majority of farm ponds are small. The spill- 
\ays are usually excavated channels protected by vegetation. 
! ydrologic considerations? indicate that, to keep the flow 
cover the spillways to a minimum, the depth of water, and 
tlierefore the size of surface area must fluctuate fairly widely. 

The funds usually available for the construction of such 
ponds are not sufficient to permit elaborate computations or 
even simple field surveys in individual cases. We therefore 
found it necessary to resort to some scheme whereby a sim- 
ple but safe procedure could be developed for use by sub- 
professional and even non-professional people. This re- 
quired simplifying assumptions consistent with allowable 
tolerances. The basic assumption was that, for farm ponds 
with fluctuating depths of water, the “mean surface area” 

(the volume of the pond divided by the maximum depth) 

could be safely used in arriving at capacities and dimensions 

of ponds and at sizes of drainage areas required to furnish 
dependable supplies of various amounts of usable water?. 

Small farm ponds usually consist of an excavated and a 
natural portion, as illustrated in Fig. 1. The volume of the 


Top of dam 
§ 


“4 


Aa: Bottom of spillway 


ae ee ne eee sain eet pine ‘ aia a 
| : 


Fig. 1 This drawing shows a section through a typical small farm 


pond. V;:=volume above natural ground; V.=volume of excava- 
tion; “mean surface area” = (Vi: + V2)/D 


Fi. 2 The map shows location of watersheds selected for the study 
reported in the accompanying paper 


This paper was prepared expressly for AGRICULTURAL ENGI- 
N! FRING. 


W. D. Potter and D. B. KRIMGOLD are, respectively, hydrau- 
engineer and soil conservationist, Soil Conservation Service, 
carch, U. S. Department of Agriculture. 


“Superscript numbers refer to appended references. 


MEMBER A.S.A.E. 


excavated portion can be readily determined from the di- 
mensions of the pit. Except where it is entirely unsuitable, 
the excavated material is commonly used in constructing a 
dam or dike which creates additional pondage space above 
the original natural ground. The problem thus resolved 
into finding a simple means of determining for various 
depths the volume of the ‘natural pondage’’ which, when 
added to the excavation and divided by the depth, would 
give the ‘‘mean surface area”’ of the entire pond. 


The most satisfactory solution to this problem is a topo- 
graphic survey of the reservoir site. For many of the 
smaller ponds, however, such a survey would dispro- 
portionately increase the cost of the pond. For these cases 
it was desirable that a more simple procedure be found. 

The first thought was that in a physiographic region 
with specific land slopes, as well as shapes and slopes of 
channels peculiar to the region, there should exist a fair 


TABLE 1. WATERSHEDS SELECTED FOR STUDY 
Size, Contour 


No. Location acres interval, ft 
WIV Newberg, Ore. 6.2 2 
W il Bentonville, Ark. 9.34 2 
W Ill Garland, Tex. 10.4 2 
Wi Colorado Springs, Colo. 10.63 2 
W Ill Newberg, Ore. 12.8 2 
Wi Newberg, Ore. 13.2 2 
W VI Garland, Tex. 13.6 2 
W Ill Bentonville, Ark. 14.25 2 
Wi Muskogee, Okla. 14.49 2 
Wil Hamilton, O. 16.2 2 
W 10 Waco, Tex. 19.7 2 
Y-6 Waco, Tex. 20.9 2 
W Ill Vega, Tex. 212 4 
Wil Fennimore, Wis. 22.8 2 
WIV Bentonville, Ark. i 24.0 2 
W Ill Bath, N. Y. 24.25 5 
WIV Muskogee, Okla. 24.9 2 
W Ill Watsonville, Cal. 27.4 5 
W iI Freehold, N. J. 32.89 2 
W Ill Colorado Springs, Colo. 35.4 2 
WIV Colorado Springs, Colo. 35.6 2 
Wil Colorado Springs, Colo. 39.7 2 
Y-7 Waco, Tex. 40.0 2 
W-8 Waco, Tex. 40.4 2 
W-6 Waco, Tex. 42.3 2 
No. 1 Waco, Tex. 47.6 2 
W Il Edwardsville, Ill. 49.95 2 
Y-4 Waco, Tex. 79.9 2 
W-II Vega, Tex. 95.9 2 
W-IV Freehold, N. J. 102.7 5 
Wi Vega, Tex. 129.4 2 
Y-2 Waco, Tex. 132.0 2 
Wi Moscow, Idaho 146.6 5 
WV Santa Paula, Cal. 162.7 5 
WIV Fennimore, Wis. 171.0 5 
Wil Moscow, Idaho 177.9 5 
No. 1 Guthrie, Okla. * 2 
No. 2 Guthrie, Okla. * 2 
No. 3 Guthrie, Okla. * 2 
No. 1 Cherokee, Okla. * 2 

WATERSHEDS LARGER THAN 200 ACRES 
Y Waco, Tex. 309. 2 
yA Waco, Tex. 310. 2 
e Waco, Tex. 579. 2 
D Waco, Tex. 1110. 2 
G Waco, Tex. 4380. z 
J Waco, Tex. 5860. 2 


*Less than 20 acres. 
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relationship between depth (height of spillway above nat- 
ural ground) and volume of the unexcavated portions of 
reservoirs. It was reasoned that, if such a relationship ex- 
isted, it would be possible to prepare tables for watersheds 
of various sizes within each physiographic region. Such 
tables would show volume above ground for dams of vari- 
ous heights. This was tried but without much success. 
Having failed in the attempt to obtain what would have 
been the simplest solution, our next step was to investigate 
the possibility that a relationship might exist between the 
surface area of a pond and the ‘mean surface area.” 

Forty-six small watersheds, for which detailed topo- 
graphic maps had been prepared*, were selected for the in- 
vestigation. These watersheds ranged in size from 6.2 to 
5,860 acres (Table 1) and were located in 12 different 
states (Fig. 2). Thirty-eight of the maps had a 2-ft con- 
tour interval, 7 had an interval of 5 ft, and one of 4 ft. 
Volumes were determined for depths corresponding to each 
contour up to 16 ft by the average-end-area method. Divid- 
ing each volume by the total depth gave values for the 
“mean surface area.” 

Values of “mean surface area’ and of surface area at full 
depth (spillway level) were divided into five groups based 
upon size of the watersheds. The limiting values of drain- 
age area for these groups were 0-20 acres, 20-50 acres, 50- 
200 acres, 200-500 acres and 500 acres or greater. For each 
group, values of “mean surface area’’ for a depth of 6 ft 
were plotted against corresponding values of surface area, 
and the average curve drawn through the plotted points was 
a straight line. Since the slope of a straight line is constant, 
and since in the graphs it represented the ratio of ‘mean 
surface area’ to surface area, it was evident that for each 
watershed-size group this ratio could be considered constant 
for 6-ft depths. The same procedure was followed for 
depths of 8, 10, 12, and 15 ft with similar results. With- 
in the same watershed-size group, the ratio of ‘mean sur- 
face area” to surface area at full depth decreased as the 
depth increased. However, for the same depths in differ- 
ent groups there were no appreciable differences in the 
ratios, except that in the 200-to-500 and greater-than-500- 
acre groups the ratios were approximately 8 per cent less 
than in the others. These last two groups were made up of 
only six watersheds, all of which were located in the vicin- 
ity of Waco, Texas. The evidence based on so few water- 
sheds, all from one location, was considered inconclusive. 
It was, therefore, decided to eliminate them and to limit 
further investigations to the remaining 40 watersheds with 
a range in size from 6.2 to 177.9 acres. 

The next step was to determine the probable error that 
would result from the use of the average ratios of “mean 
surface area’”’ to surface area for each depth (2 ft to 16 ft). 
The average ratio and the standard deviation were deter- 
mined for each foot of depth. These values were plotted 
against height of spillway above natural ground / (Fig. 3), 
and smooth curves drawn through the points. The stand- 
ard deviation, expressed as per cent error, varied from 
9.5 to 13.3 per cent and averaged approximately 12 per 
cent. In view of the fact that the hydrologic design of farm 
ponds must be based largely upon estimates of future oc- 
currences’, this error was considered well within the allow- 
able tolerances. 

Where the height of the spillway is fixed, the “mean 
surface area” of the natural portion of the pond can be com- 
— by the use of Fig. 3. The only required items of in- 

ormation are the height of spillway above natural ground 
(4 in Fig. 1) and the surface area at spillway elevation 
which can be readily determined with a hand level. In 
practice, the drainage area is often fixed. Two or more 
depths and corresponding alternative dimensions of the ex- 


Rotio- (percent) 


Height of spillway obove motural ground—h— (feet) 


Fig. 3 These curves show the ratio of ‘mean surface area’ t 
surface area for various heights of spillway 
above natural ground 


cavated portion may, in such cases, have to be tried before 
arriving at a pond which with a given drainage area will 
furnish the desired supply. Every such trial of a different 
depth would involve a separate determination of surfacc 
area at spillway level. 

In practically all cases the surface area of a pond at 
some selected depth is required for reasons other than de- 
sign. No additional field work would therefore be required, 
if the “‘mean surface area” for any depth could be expressed 
in terms of the surface area at that specified depth. A 
further study was made to see if a relationship existed that 
would make such a determination possible. 


2 4 6 8 10 12 14 6 
Height of spillway above natural ground-h-(feet) 
Fig. 4 Curves showing ratio of “mean surface area’ to surfa: 
area at 6 ft above natural ground for ponds 
with various heights of spillway 
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The surface area at 6 ft above the natural ground was 
selected for comparisons. This area for each watershed was 
plotted against the corresponding value of “mean surface 
area” for a pond depth of 4 ft. Similar graphs were pre- 
pared to show the relationship between the surface area at 
o ft above ground and the “mean surface area” for pond 
depths of 6, 8, 10, 12, and 14 ft. In all cases the average 
curve drawn through the plotted points was a straight line. 

This indicated that the ratio of “mean surface area” for 
cach of the several depths to the surface area at 6-ft depth 
could be considered constant. The mean of this ratio for 

all watersheds for each depth, together with the standard 


deviation, is shown in Fig. 4 and in the following tabula- 
tion: 


Standard 
Spillway deviation, 
height Mean Standard (per cent 
(hg) ratio deviation of mean) 
4 0.230 0.059 25.6 
6 0.412 0.050 12.2 
8 0.632 0.030 4.7 
10 0.905 0.065 V2 
iz 1.240 0.161 13.0 
14 1.631 0.308 18.8 
16 2.038 0.489 24.0 


An increase in the per cent error with the height of spill- 
way above the 6-ft level had been To as it had been 
expected that topographical differences between watersheds 
would increase as the distance from the base of comparison 
was increased. The large per cent error for the 4-ft spill- 
way height was thought to have been occasioned, not so 
much by topographical differences between watersheds, as 
by the es scales of the maps used and by an accumula- 
tion of errors in instrumentation and measurement. These 
include errors in the topographical map and errors in plani- 
metering. It is true that these same errors are present for 
all spillway heights but, since they are nearly constant for 
all areas, their proportion of the total increases materially 
when the areas involved are very small. It may be well to 
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Fig. 5 This graph shows relation of coefficient K to height of 
spillway above natural ground 


271 


point out that in small —pet age the height of spillway 
above natural ground will seldom, if ever, exceed 10 ft. 


The above ratios were multiplied by the corresponding 
spillway heights to obtain ratios of the volume above the 
natural ground surface to the surface area at a spillway 
height of 6 ft. These values were plotted against spillway 
heights ranging from 0 to 15 ft (Fig. 5) and a smooth 
curve drawn through the points. With the use of such a 
curve, it is possible to obtain the volume between spillway 
level and the natural ground surface for as many spillway 
elevations as might be necessary in the course of design. 
The only field work required is a hand level survey to de- 
termine the surface area of the pond at 6 ft above the nat- 
ural ground surface. This area multiplied by the coefficient 
K of Fig. 5 for any desired height of spillway gives the 
volume between ground surface and that elevation. Curves 
similar to that shown in Fig. 5 can ok apg for any 
other base so that the survey in the field can be made at 
4, 5, 7 ft, or any other height above the natural ground. 
Furthermore, tables can be used instead of curves. Such 


tables, based on a height of 5 ft above the ground have been 
used 3.4,5,6,7 


Although the relationships evaluated by the above study 
gave results that were within acceptable limits of error for 
the watersheds tested, it is recognized that this would not 
be true for all types of topography. It is recommended, 
therefore, that in any area where the use of these graphs 
is anticipated the area relationships first be tested by com- 
puting coefficients for wnexcavated portions of existing 
ponds and plotting them on the graph shown on Fig. 5. 
Four or five tests covering a range of spillway heights of 
from 4 to 10 ft should suffice to show whether or not it is 
necessary to modify the Fig. 5 curve. 


In conclusion, the authors wish to make clear that the 
results of this study are intended to take the place of a 
topographical survey of the reservoir site on/y when the 
capacity of the proposed pond is very small or when the 
cost of such a survey would be disproportionate to the con- 
struction cost. For a larger development the volume of the 
reservoir and the ‘mean surface area’’ must be determined 
by standard engineering procedures. 
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engineering. 


J. B. DavipsoNn 


ie ITS recent election of Dr. Jay Brownlee Davidson as an Hon- 
orary Member, the Council of the American Society of Agricul- 
tural Engineers has posted a memorable landmark in its history. 
It emphasizes the achievement of emeritus status in the Society and 
the agricultural engineering field, as well as at lowa State College, 
by the man who more than all others was its originator, a guiding 
hand for four decades, and always its modest, willing servant. 

Few men in any field have exerted on their profession in its 
beginning and early years such a strong, sound, progressive personal 
influence in such a variety of ways over as long a period of time. 
It is fortunate for agricultural engineers that h.s chosen field was 
agricultural engineering. In it, as he readily might have in any 
other field, he has realized and personified the ideal of a long, full, 
fruitful, and satisfying professional life, enriched by service to his 
fellow men. 

Easily the one agricultural engineer most widely and favorably 
known both in and outside the field of agricultural engineering ; 
esteemed as a friend, adviser, leader, and true gentleman of highest 
character, learning, and achievement, he has been accorded the un- 
official but fitting title of “dean of agricultural engineers.” 

Of a career too full and well known, too studded with achieve- 
ments and honors to be reviewed in detail, several features may ap- 
propriately be mentioned in connection with his election to honor- 
ary membership. ; 

As an engineering student at the University of Nebraska, he 
came under the influence of the late Dean O. V. P. Stout, and thus 
picked up ‘the germ of agricultural engineering inspiration’’ which 
Dean Stout had absorbed from the late Dr. Elwood Mead. Provi- 
dence appears to have provided and equipped Dr. Davidson for the 
special task of cultivating this inspiration to maturity. 

Outlining some of the early history of agricultural engineering 
in 1931, Dean Stout said: ‘Iowa State College has the distinction 
of putting into effect the first four-year curriculum, giving the first 
agricultural engineering degrees, and turning out the greatest num- 
ber of graduates. Nebraska, in second place in this respect, con- 
soles herself with the reflection that Davidson handled the Iowa 
job, and that he got his first outlook and inspiration at Nebraska. 

“Davidson and Chase graduated in mechanical engineering in 
1904. Within three or four years their names were inseparably 
associated with agricultural engineering. They addressed themselves 
at once to the task of putting the work on a professional plane 
and of extending its benefits to all in a position to receive them. 
They were prime movers in the organization of the American So- 
ciety of Agricultural Engineers, established advantageous connec- 
tions on all sides, and in every way made themselves cffective in 
the enterprise of directing and expediting the development of agri- 
cultural engineering.” 

Remaining in the educational field, Dr. Davidson has had the 
satisfaction of seeing a number of his graduates become able heads 
of agricultural engineering departments and of seeing their gradu- 
ates, along with his own, achieve distinction in a wide range of 
agricultural engineering endeavor. 

Feeling the need of contact with other agricultural engineers, 
then few and far between, Dr. Davidson went to Urbana in 1906 
to confer for a few days with F. R. Crane of the University of 
Illinois and C. A. Ocock of the Uni- (Continued on page 275) 


The Council of the American So- 
ciety of Agricultural Engineers re- 
cently elected J. B. Davidson and 
W. W. McLaughlin to the grade 
of Honorary Member in the Soci- 
ety, in recognition of their long 
service and distinguished achieve- 
ments in the field of agricultural 
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Honorary Member Elections 


W.W. McLAuGHLIN 


CKNOWLEDGING the recent well-earned retirement of 

A Walter Wesley McLaughlin, as chief of the division of irri- 

gation, USDA, Soil Conservation Service, the Council of the Ameri- 
can Society of Agricultural Engineers has recently elected him ar 
Honorary Member of the Society. 
_ In his election to its highest grade of membership the Society 
is supplementing the honor it bestowed on him in 1940 by award 
of the John Deere Medal. That award specifically recognized his 
“distinguished achievement in the application of science and art 
to the soil.” His election as an Honorary Member of A.S.A.E. 
further recognizes the personal qualities, the work, and the long, 
faithful service which are related to that achievement. 

Mr. McLaughlin retired February 1, 1946, having reached the 

age of 70 years. Forty of those years were given to service in the 
U. S. Department of Agriculture, the last twenty as chief of the 
Division of Irrigation. 
__ Life in the western irrigation country, civil engineering train- 
ing, and a few years of teaching chemistry led him to an early 
scientific interest in irrigation and to research in this field, begin- 
ning in 1903 as issistant irrigation engineer in the USDA. This 
developed into a lifetime interest and into professional and tech- 
nical service, in which his influence progressed from the results o! 
his own research to the inspiration and guidance of growing num 
bers of younger men, and the administration of major projects. 
His only years away from the USDA work in irrigation, in 1911- 
1914, were in the same field as professor of irrigation and drain 
age at Utah State Agricultural College. 

In a field which involved large investments, conflicting int 
ests, and numerous questions of equity, and which attracted nun- 
erous promoters lacking in technical background, Mr. McLaugh}: 
held firmly to the highest standards of engineering ethics, con- 
tinually basing his actions and recommendations on fairness to 
and on technical merit, without regard for opportunity for p: 
licity, popular acclaim, or personal gain. This is reflected in | 
high esteem in which he is held by those who have been priviley 
to work with and under him; by those in public service and c 
mercial work in the same or related fields; and by those who fr: 
a general knowledge of western irrigated agriculture know of h 
as one of the pioneers of its sound development. 


One who worked with and under him for nearly a score 
years indicates the range of his contributions in a short paragrap: 
“McLaughlin built an organization that has conducted authoritat 
investigations in all phases of irrigation research including duty 
water, irrigation methods, economics of irrigation, design of str -- 
tures and apparatus, water supply forecasting, irrigation law, « 4 
numerous other phases of engineering science. His vision, ens 
neering ability, and wide knowledge of the West integrated the ¢ 
studies to the best advantage of all water users. His sensible su 
gestions and able administration kept the Division’s feet alws s 
on the ground. Progress always was forward.” 


His service has been aptly summarized by a fellow worker ve'v 
briefly as follows: “Mr. McLaughlin has just been retired after 
40 years of distinguished service in the development of irrigation 
in the western states. During that time he has served in hig) 
councils on irrigation matters and at (Continued on page 274) 
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Reports of A.S.A.E. 


Committee on Research. The activities of the Committee now 
include those of the former Research Committee of the College 
Division. Research policy will be discussed at the next meeting of 
ti Committee. The Committee’s main objective is to increase the 
e) ectiveness of research. This involves industry-wide cooperation 
or the engineering problems of agriculture. It calls for gener:l- 
ir.tion of results in order to promote analytical, quantitative think- 
i It is believed this will hasten mechanization and improved 
f. :lities for agricultural processes, help increase the quality and 
‘ability of production, and contribute toward a higher standard 
cv! living for everyone. — F. A. Brooks, Chairman 


Committee on Extension. The personnel of the Committee con- 
‘s of agricultural engineers engaged in extension teaching and 
se with commercial organizations and with land-grant colleges. 
e Committee has served to encourage extension agricultural en- 
veers to exchange ideas and methods, and it has also sought to 
ourage higher professional standards and stimulate pride in 
tension as a career. During the war years the Committee called 
rether extension engineers to plan machinery maintenance pro- 
ums and other extension activity. The Committee has reviewed 


need for more joint preparation of extension materials. —- 
C. Hay, Chairman 


Committee on Student Branches. In recent months many for- 

r student br ncies of the Society have been reactivated. The 
mmittee sent a letter to all college agricultural engineering depart- 
ents offering help and suggestions as to how student branches 
ight be reorganized. A letter was also sent to all active student 
branches asking for suggestions for the student group program at 
the Society’s annual meeting in June. This program has been spon- 
ored by the Committee, and the Committee is arranging for the 
National Council of A.S.A.E. Student Branches to be reorganized 


when the students attending the A.S.A.E. annual meeting hold a 
business session for this purpose. — Walter N. Danner, Chairman 

Committee on Safety. The Committee is somewhat unique in 
that each member has responsibility for a particular phase of the 
committee work. The primary objectives have been to serve as 
consultants to and advisers on the engineering reports of safety 
information and to participate actively in farm safety programs at 
the local, state, and national level. At least sixteen publications 
have been prepared under the direct supervision of individual mem- 
bers of the Committee. In addition they have cooperated with other 
agencies by checking and supplying safety information for publica- 
tions distributed and programs sponsored by those agencies. Every 
member of the Committee is active in one or more organizations con- 
ducting farm safety programs. Four members are represented on 
the Farm Committee of the National Safety Council, each holding 
important subcommittee assignments. The Committee functions 
through behind-the scenes activities of each member, giving assist- 
ance in preparation of safety information and participation in farm 
safety programs. — V. S. Peterson, Chairman 


_ Committee on Hay Harvesting and Storage (A joint committee 
of the Power and Machinery, Farm Structures, and Rifral Electric 
Divisions). The primary objectives of the Committee are to secure, 
exchange, and disseminate information on hay problems and to 
record changes in general hay handling and storage practices. Its 
major activity in 1945-46 was the sponsorship of the barn hay- 
cur'ng conference held at Purdue University, January 7 to 9. The 
attendance at the conference was in the neighborhood of 200 and 
it attracted most of the research workers in the field as well as 
men with interested commercial organizations, together with some 
farmers. Most of the factual material presented at the conference, 
much of it being technical information of great value to the future 
development of barn hay curing—was published in AGRICUL- 
TURAL ENGINEERING for March, April, and May. The barn hay 
curing articles in these three issues are now being reprinted under 
one cover by the Society. — C. B. Richey, Chairman 


Committee on Fertilizer Application (Power and Machinery 
Division). The primary objectives of the various members of this 
committee are (1) to organize and conduct research to determine 
Machinery requirements for more effective use of fertilizers, (2) to 
dex:lop special machinery for conducting field experiments, and 
(5) to aid research workers, implement manufacturers, farmers and 


others in selecting, using, or designing improved machines. Num- 
€rous experiments and demonstrations of fertilizer placement with 
Tes>ct to the seed or plant have been or are being conducted by 
inc :dual members. An end-feed, belt-type hopper and various 
sp’ «! machines and devices have been developed for conducting 
fei” cxperiments. Manufacturers have improved fertilizer dispens- 
a ind placement equipment for a large number of different ma- 
chi 


and crop production has been appreciably increased through 


Committee Activities 


the use of such equipment. Published reports on activities in 
which members of the Committee participated from 1930 to date 
include 12 bulletins, 25 journal articles, 240 mimeographed pro- 
gress reports, 16 mimeographed committee reports, and various 
press and radio releases. — G. A. Cumings, Chairman 


Committee on Rules for Terrace Building Contests (Soil and 
Water Division). The Committee was appointed primarily, as its 
name indicates, to prepare rules and regulations for terracing buil!d- 
ing contests. The Committee early in the year completed a set of 
tentat:ve rules for conducting such contests based on the following 
objectives: (1) To stimulate interest in soil conservation through 
efficient construction of good-quality terraces, and (2) to demon- 
strate by competitive processes effective methods of using various 
types of equipment for terracing. The rules and regulations which 
the Committee drafted were submitted to the Council of the Society 
with the suggestion that they be adopted as “tentative recommenda- 
tions” and made available to sponsors of terracing contests. Sug- 
gestions for improvement of the rules have been requested of co- 
operating sponsors and members of the Society, and the Committee 
may revise them later if experience indicates that improvements or 
changes are needed. — T. B. Chambers, Chairman 


Committee on Reservoirs and Ponds (Soil and Water Division). 
The objectives of the Committee for the past year have been to 
work with other committees of the Soil and Water Division, espe- 
cially the Committee on Agricultural Hydrology, to obtain in- 
formation, formulate suggested studies in research, and prepare 
material for criteria on the plarning, design, construction and man- 
agement of farm ponds and reservoirs with special emphasis on the 
factors of precipitation, evaporation, silting, seepage, stability of 
earth fills, constrution methods and equipment, utilization, health 
and sanitation measures, legal requirements, and economic aspects. 
Several papers by committee members and others, applying to 
reservoirs and ponds were published in AGRICULTURAL ENGINEER- 
ING during the year as follows: DL. B. Krimgold, January, 1945; 
G. L. Ziemer, September, 1945; V. J. Palmer, December, 1945; 
M. T. Thompson, January, 1946; A. W. Zingg, January, 1946, and 
W. D. Potter and D. B. Krimgold, June, 1946. D. B. Krimgold 
and others are now preparing publication on rates of runoff for 
various areas, following which publications on the hydrologic de- 
signs o: farm ponds will be issued. Work on preparation of a 
bibliography on farm ponds with the USDA Library has been done 
by D. B. Krimgold and is expected to be issued in the fall of 1946. 
— Howard F. McColly, Chairman 


Cor:mittee on Agricultural Hydrology (Soil and Water Divi- 
sion). A statement of the scope, objectives, and proposed activi- 
ties of this committee was published in AGRICULTURAL ENGINEER- 
ING for January, 1946. Three of the six subcommittees mentioned 
in the statement have now become active. Other activities of the 
Committee include an attempt to establish contacts with workers 
on agricultural hydrology in the Soviet Union, and contacts by 
correspondence have been made with T. S. Forsaith of the Domin- 
ion Experimental Station at Swift Current, Sask., relative to pro- 
posed hydrologic studies in the four western provinces of Canada. 
An outline for an agricultural hydrology curriculum for the gradu- 
ate school of the USDA was prepared by the chairman at the re- 
quest of the advisory committee of the graduate school. Prelimi- 
nary informal inquiries have been made regarding the establish- 
ment of a department of agricultural hydrology in the ‘Experiment 
Station Record.’ — D. B. Krimgold, Chairman. 


Subcommittee on Ground Water, Committee on Agricultural 
Hydrology. The objectives of the Subcommittee are to explore the 
possibilities for a more extensive and intelligent use a ground 
water in agriculture through a series of symposiums covering vari- 
ous phases of the subject; to promote round table discussions of 
these symposiums at national and section meetings of the Society, 
and, as a result of these discussions, to make definite recommenda- 
tions on matters pertaining to the use of ground water in agri- 
culture. To date the Subcommittee has received one paper, en- 
t'tled “Ground Water in Utah,”’ and has promises of six additional 
papers. — W. D. Potter, Chairman 


Subcommittee on Evaporation from Water Surfaces, Committee 
on Agricultural Hydrology. Following a conference with the chair- 
man of the Committee on Agricultural Hydrology, a proposed out- 
line of work for this subcommittee has bzen prepared and submit- 
ted for approval. During the past two months the chairman has 
contacted a number of agricultural eng‘neers with regard to the 
problems involved in the study of evaporz*ion, the most of which 
cortects were made at a meeting of the A.S.A.F. Southeast Section 
at Birmingham. The suggestions rece‘ved at that time are being 
incorporated in a proposal.—T. W. Edminster, Chairman 
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Subcommittee on Water-Plant-Soil Relations, Committee on 
Agricultural Hydrology. The tentative program of the Committee 
has been prepared for criticism and amendment by committee mem- 
bers, in order to initiate action and arrive ultimately at a program 
which will reflect the group’s judgment of committee members. As 
soon as expressions a opinion have been obtained, it will be pos- 
sible to proceed with the planning of definite symposium. It is ex- 
pected that the symposium will lead to definite conclusions and 
recommendations to be submitted to the Society. —C. F. Slater, 
Chairman 


Committee on Fuels and Lubrications (Power and Machinery 
Oivision). There has been considerable activity by representatives 
of tractor and engine manufacturers in cooperation with major 
petroleum companies under the sponsorship of the Cooperative 
Research Council. This research program has indicated that two 
tractor fuels having minimum octane of 35 and certain 10 and 95 
per cent points to satisfy the design of present tractor engines. At 
present the Fuel Committee of the American Petroleum Institute 
is endeavoring to rationalize the program with fuel producers. The 
A.S.A.E. Committee feels it should support this program as soon 
as all parties concerned agree. — Elmer McCormick, Chairman 


Committee on Electric Light in Farm Production (Rural Elec- 
tric Division). During the past two years the Committee has com- 
piled a bibliography of 50 or more articles dealing with the sub- 
ject of electric light in farm production or related subjects. In ad- 
dition the Committee has prepared a number of charts and graphs 
which it believes will be suitable for a section on radiation on the 
farm in an A.S.A.E. data book. The data compiled to date pertains 
primarily to the ultraviolet end of the spectrum. The data for the 
visible and infrared will be compiled later. —G. W. Prideau, 
Chairman 


Committee on Agricultural Teacher Training, Committee on 
Curriculums (College Division). At a meeting of the Committee 
held in Chicago in December, it was decided that a study be made 
of the training now provided in farm machanics and/or agricultural 
engineering, and also to ascertain if possible changes that had been 
made in training provisions during the past three years. H. B. 
Swanson of the USDA Office of Education was asked to prepare 
the study form. This form was reviewed by members of the Com- 
mittee and the agricultural education advisory members of the 
Committee. After being reviewed the form was put in final shape, 
reproduced, and distributed throughout the country in April. It 
is expected the returns will be in in time so that they may be 
tabulated, interpreted, and made available for distribution during 
the summer. — A. J. Schwantes, Chairman 


Reports OF A.S.A.E. REPRESENTATIVES IN COOPERATIVE 
RELATIONS WITH OTHER ORGANIZATIONS 


Plan Committee, National Adequate Wiring Bureau. The 
Bureau is an organization set up to promote adequate wiring. The 
planning committee has nine Aen sey two representing wiring 
manufacturers, two wiring contractors, and two electrical leagues, 
two utility companies, and one from A.S.A.E. The activities of the 
Committee include making a national program for promoting ade- 
quate wiring, and the preparation and approval of bulletins, pub- 
licity materials, exhibits, and a program for the field representa- 
tives of the Bureau who travel over the country in cooperation with 
other organizations. The Bureau does not write specifications for 
adequate wiring; it is strictly a publicity and promotional organ- 
ization. During the year the A.S.A.E. representative presented a 
specific program for farm wiring promotion with supporting ma- 
terial on why such a program was desirable. It received favorable 
consideration and is still on the agenda. — Geo. W. Kable 


Technical Subcommittee, Industry Committee on Interior Wir- 
ing Design. The Industry Committee on Interior Wiring Design 
is comprised of representatives of ten organizations representing 
electrical manufacturers, wholesalers, contractors, trade associa- 
tions, and technical societies. In 1944 it was decided to recon- 
stitute the Committee for the purpose of revising the handbook of 
interior wiring design and to prepore a handbook of farmstead 
wiring design. Accordingly, the Committee set up a technical sub- 
committee to carry on the work on these two handbooks. A.S.A.E. 
was invited to participate in the project and C. P. Wagner and 
M. H. Lloyd were appointed to represent the Society on the 
technical subcommittee. Both Society representatives did active 
work on the subcommittee, and in addition a large number of 
A.S.A.E. members cooperated with the subcommittee in reviewing 
the first draft of the farmstead wiring standards. The handbook 
of interior wiring design was published in January and the hand- 
book of farmstead wiring design in April. The Industry Commit- 
tee js continuing its work on wiring handbooks for other types of 
buildings, but the work of the A.S.A.E. representatives has been 
completed. — Morris H. Lloyd 


AGRICULTURAL ENGINEERING for June 19.6 


Joint Committee on Soil Tilth (American Society of Agronomy 
and A.S.A.E. cooperating). There has been considerable discussi: a 
of soil tilth in recent years, and among other things the Comm t- 
tee has suggested the establishment of a national soil tilth labo: :- 
tory. Despite all the discussion and recommendations, and ‘.¢ 
recognized need, very little has been done to improve the situati n 
in regard to ways and means of satisfactorily measuring soil ti’ h 
and its effect on plant growth. Perhaps the reason for this is t! it 
there is very little enthusiasm among research workers for pres« it 
methods of approach to the tilth problem, and apparently some n. 
approaches are necessary. Because of this the Committee belie, s 
it is highly worth while to make a comprehensive and critical stu y 
of the present knowledge regarding soil tilth, and in the light of 
this study to make recommendations for research needed to be c: :- 
ried out in order to provide the information on soil tilth that ‘s 
needed. Dr. M. B. Russell of Cornell University, a member of t:¢ 
Committee, has accepted responsibility for preparing this compi:- 
hensive report, the subject of which will be “The Physical Conc i- 
tion of Soil in Relation to Plant Growth.” Dr. Russell will «t- 
tempt to prepare his report during the coming year and will e:- 
body in it recommendations of members of the Committee and 
others interested in the subject. This report should be of spec al 
value to graduate students and others begining a study a sil 
physics as it will provide the means for formulating a sound p:.- 
gram of tilth research. —I. F. Reed, Chairman of A.S.A.E. Group 


National Joint Committee on Fertilizer Application (American 
Society of Agronomy, American Society for Horticultural Science, 
Farm Equipment Institute, National Fertilizer Association, and 
A.S.A.E. cooperating). The objectives of the Committee are (1) to 
promote and coordinate research, machinery developments, demon- 
strations and other activities to improve fertilizer application 
methods and machinery, and (2) to compile current information 
and formulate general recommendations. From 1929 to 1945, in- 
clusive, approximately 2000 fertilizer placement experiments were 
reported. During the year 1944 there were 328 experiments with 
32 crops in 35 states and 341 demonstrations with 15 crops in 16 
states. A large number of machines have been improved and new 
machines developed in accordance with the research findings. At 
the last annual meeting of the Committee approximately 300 mem- 
bers and visitors were in attendance. In 1938 the Committee issued 
recommendations in the form of a 16-page bulletin entitled 
“Methods of Applying Fertilizer.” Current recommendations are 
being prepared. Progress and special reports are published an- 
nually in proceedings in mimeographed form.— G. A. Cumings, 
Chairman of A.S.A.E. Group 


Joint Committee on Grassland Farming (American Society of 
Animal Production, American Society of Agronomy, American 
Dairy Science Association, National Fertilizer Association, National 
Association of Silo Manufacturers, Farm Equipment Institute, Soil 
Science Society of America and A.S.A.E. cooperating). Organiva- 
tion and planning meetings were held at Albany, Cleveland, Buf- 
falo, and Chicago in 1944. The historical background of the Com- 
mittee was ably reviewed in December of that year in a report 
by F. H. Hamlin to the A.S.A.E. Committee on Hay Harvesting 
and Storage. The Committee resolved itself into three subcom- 
mittees — production, preservation, and utilization — for the pur- 
pose of summarizing information and data relative to grasslcnd 
farming with a view to the preparation of a comprehensive rep ‘t. 
Material prepared by cooperating groups under the subcommi: ice 
leadership was summarized and edited at a meeting held at Ith ca 
New York, August 24 and 25, 1945. Committee reports were >:<- 
pared in mimeographed form and are a matter of record. Ti .se 
form the basis for a digest of all the material which was su>se- 
quently prepared for publication in a book, entitled “Green Fi. ‘ds 
Are Gold.” It is expected that copies of the book will soon be 
available for distribution following delays in printing schec.\es 
characteristic of present conditions. —W. C. Krueger, Chair an 


W. W. McLaughlin — Honorary Membe: 


(Continued from page 272) 


the same time has directed research of great service to the  Ji- 
vidual hard-working shovel irrigator.”’ 

Another has written: “It is my feeling that he is one of t> \s¢ 
grind men whose retirement comes as a personal loss to all » 20 
have known him.” 

Mr. McLaughlin became a member of the A.S.A.E. in 1925 . od 
was elected to the grade of Fellow in 1938. He served as men »2t 
and chairman of various committees, as chairman of the Pavitt 
Coast Section in 1926-27, chairman of the Soil and Water Division 
in 1931-32, and as vice-president of the Society in 1932-33. 
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DANIELS SCOATES HALL 


I recognition of his distinguished service to the profession and 
fd of agricultural engineering in general, and in particular of 
hs fine work in establishing agricultural engineering at the Agri- 
cultural and Mechanical College of Texas, the trustees of the Col- 
lege recently authorized the name “Daniels Scoates Hall’ to be 
ven to the agricultural engineering building on that campus, one 
{ the finest of its kind in the country. This is, indeed, a most fit- 
ag tribute to the man who was so largely responsible for securing 
» building, and who at the time was head of the agricultural 
ngineering department—the late Daniels Scoates, a past-president 
of A.S.A.E. In this picture are Fred R. Jones (left), present head 
of the agricultural engineering department, and William D. Scoates, 
son of Daniels Scoates 


J. B. Davidson—Honorary Member 
(Continued from page 272) 


versity of Wisconsin. The three saw that similar and larger meet- 
ings would help advance their work, and constituting themselves as 
a committee planned the meeting at Madison, Wis., in December, 
1907, at which they and a few others organized the American Soci- 
ety of Agricultural Engineers. 

Dr. Davidson, then 27 and professor of agricultural engineer- 
ing at Iowa State College, was elected first president of the new 
organization. 

His firm early grasp on the importance and direction of sound 
progress in agricultural engineering and the American Society of 
Agricultural Engineers shows up in his annual address to the group 
in December, 1908, at the close of his term as president. It out- 
lined principles and policies still sound, and predicted with re- 
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markable accuracy the nature and direction of agricultural engi- 
neering progress through four decades of greater technical advance- 
ment than the world had previously seen. Picture these thoughts 
against a background of kerosene lamps, four-horse teams, steam- 
powered threshing rigs, mud roads, and 10-mile-per-hour speed 
limits: “The Society has an important field in designating and 
emphasizing the importance and value of the work of the agricul- 
tural engineer. By presenting a solid front to the world, we shall 
not only advance ourselves, but I sincerely believe that we shall be 
able to render the world and humanity a commendable service 
worthy of the world’s best. Agricultural engineering instruction in 
the colleges is only in its infancy, and the Society should be a 
factor in establishing definitely the science, theory, and practice of 
agricultural engineering. 

“The work, then, of this body must be largely educational, for 
not only must the science of agricultural engineering be developed 
but its practice must be given to the world. As soon as better 
homes, better and more improved machinerv, more complete and 
refined drainage and irrigation systems, and better highways are 
demanded by the people in general, in like proportion the pros- 
perity of the nation and the agricultural engineer will advance.” 

Later, and before the Society he helped to found could afford 
a paid secretary, he was one of several who for a time helped hold 
it together and make it grow by taking on the secretary's work as 
a “labor of love.” He was secretary-treasurer of the Society in 
1920 when it initiated publication of AGRICULTURAL ENGINEERING 
in September of that year. 

Throughout his career Dr. Davidson has repeatedly served on the 
Society’s Council, on numerous of its committees, and as its repre- 
sentative to other groups. With the exception of times when he 
has been abroad, he had been continuously available and frequently 
called upon as an unofficial adviser on various phases of the So- 
ciety’s activities. 

Paralleling his work as an educator and administrator, Dr. 
Davidson has been a leader in developing the technology of agri- 
cultural engineering. In 1910 he was making dynamometer tests 
on farm equipment. He was probably more responsible than any 
other one person for the progressive mechanization of corn pro- 
duction. He was a pioneer in developing the engineering economics 
of farm equipment use. 

In 1933 the American Society of Agricultural Engineers paid tri- 
bute to his technical, professional, and educational accomplishments 
by awarding him the Cyrus Hall McCormick Medal “For Excep- 
tional and Meritorious Engineering Achievement in Agriculture.” 

In retiring as active head of the agricultural engineering de- 
partment at Iowa State College on July 1st, Dr. Davidson is be- 
ing relieved of a heavy administrative load in order that the world 
may have fuller use of his valued professional counsel, enriched 
and matured as it has been by nearly one-half century of leader- 
ship experience in the agricultural engineering field. His many 
friends look forward to long continued and even greater service 
in his new capacity. 

As though in return for his magnificent contribution, time and 
the world have dealt kindly with Dr. Davidson. He is one of the 
few privileged to live to see his influence and inspiration achieve 
the quality of immortality. 


PUMPING WATER FOR RICE IRRIGATION 

: pictures were taken in the Stuttgart, Arkansas, rice-growing area where water is a very important item. A 100-hp International 

UD.:5 diesel power unit is shown pumping water for re-use from a large drainage ditch which is part of a district drainage system. 
which is raising water 20 ft through a 16-in pipe to a flume leading to a main distributing canal 


at the rate of 7500 gpm. The outfit is owned by two large rice growers near Stuttgart 
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Georgia Section Meets 


HE Georgia Stction of the American Society of Agricultural 

Engineers held an interesting meeting at Barrow Hall, the 
agricultural engineering building on the University of Georgia 
campus at Athens, on May 25. The central theme of the program 
was “Agricultural Engineering in Georgia.” With Section Chair- 
man H. D. White presiding, the program opened with an account 
of the program of the agricultural engineering department by De- 
partment Head R. H. Driftmier. This was followed by a talk on 
the agricultural engineering extension program for the state by Ex- 
tension Engineer G. I. Johnson. 


The third item on the program was a symposium on the co- 
operative setups between the University of Georgia ag engineering 
department and other organizations, as follows: Divisions of Agri- 
cultural Engineering (BPISAE), USDA — J. W. Simons; USDA 
extension — J. C. Oglesbee; SCS research, W. J. Liddell; SCS 
operations, C. W. Chapman; state agricultural experiment stations, 
J. L. Shepherd; Rural Electrification Administration, H. S$. Glenn; 
industry, H. R. Roberts. This symposium was followed by a re- 
view of activities of graduates by W. N. Danner, Jr., of the de- 
partment staff. 


At the business session of the Section, the following officers 
were elected for 1947: Chairman, H. S. Glenn, rural electrifica- 
tion specialist, Georgia Agricultural Extension Service; vice-chair- 
man, W. R. Seaton, Statesboro, Ga., and secretary-treasurer, W. J. 
Liddell, research assistant professor of agricultural engineering, 
University of Georgia. 


New Freshman Scholarship Awards in Georgia 


HE agricultural engineering department of the University of 

Georgia has announced two new freshman class scholarship 
awards for beginning study in agricultural engineering. 

Any Georgia farm boy graduating from high school in 1946 
will be eligible to compete. Winners will be selected by a commit- 
tee on the basis of high school scholarship and a short paper on 
the subject “The Place of Power Machinery in Georgia's Agricul- 
ture.” 

The first award is $200; the second award is $125. These 
awards were made available through the courtesy of the Atlanta 
Farm Equipment Club. 


New Hampshire to Have A-E Department 


FTER several years as a one-man division in the agronomy de- 

partment, the trustees of the University of New Hampshire 
recently authorized the setting up of a full-fledged department of 
agricultural engineering at that institution. George M. Foulkrod, 
who is now extension agricultural engineer for the state, will head 
the new department. 


Directory Corrections 


RRORS in listings in the 1946 A.S.A.E. Membership Directory 

will be corrected when discovered and reported by Society mem- 
bers, and the correct listings will be given in this column. Changes 
in business connection, address, etc., subsequent to closing date for 
printing will not be included. 


Hipple, J. L. (M)—Engineering supervisor, farm implement 
division, International Harvester Co., 180 N. Michigan Ave., Chi- 
cago 1, Ill. (1945) PM 


Hitchcock, R. B. (M)—lInspector general of engineering, Inter- 
national Harvester Export Co., 1 Place Stephanie, Brussels, Bel- 
gium. (1920) PM 

Louden, R. W. (M)—Farm line manager, The Louden Ma- 
chinery Co., Fairfield, lowa. (1939) FS 

McCormick, Elmer (M)—Chief engineer, John Deere Tractor 
Co., Waterloo, Iowa. (1920) PM 


McCormick, Fowler (M)—President, International Harvester 
Co., 180 N. Michigan Ave., Chicago 1, Ill. (1934) PM 


Tucker, H. H. (A)—Director, Coke Oven Ammonia Research 
Bureau, 50 West Broad, Columbus 15, Ohio. (1939) G 


Trullinger, R. W. (F)—Assistant chief, Office of Experiment 
Stations, U. S. Department of Agriculture, Washington, D. C. 
(1914) G 
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Personals of A.S.A.E. Members 


John M. Anderson, who served as a captain in the field art: - 
lery in France and Germany during the war, has received his di:- 
charge and has resumed his duties as farm structures field engine: 
for the Structural Clay Products Institute. He is located at tic 
Institute’s regional office at Ames, Iowa. 


Thomas L. Baggette, who served as a major in the 114th Fie’ 
Artillery of the Army during the war, and more recently as ag:i- 
cultural engineer at the Delta Branch Station of the Mississippi 
Agricultural Experiment Station, is now research and sales engine: r 
for the New Holland Machine Company, and is doing special wo: 
in connection with the company’s ‘‘Sizz-Weeder.” 


Clarence J. Bush is now an associate engineer with the Rural 
Electrification Administration, USDA, and is located at the Wash- 
ington REA headquarters. During the war he served as a captain 
in the 380th Bomb Group of the Army Air Force. 


Elwin D. Butler is now a district engineer with the U. S. Soil 
Conservation Service and is located at San Augustine, Tex. 


J. E. Christensen has resigned as irrigation and drainage engi- 
neer of the Regional Salinity Laboratory of the U. S$. Department 
of Agriculture located at Riverside, California, to accept the posi- 
tion of dean of the school of engineering, trades and industries at 
the Utah State Agricultural College, Logan. He will assume his 
new duties July 1. 

Fred M. Crawford is employed as agricultural engineer with 
the Illinois Northern Utilities Co., at Dixon, IIl. 


Roy D. Crist has recently been made a work-unit conservationist 
with the U. S. Soil Conservation Service at Belleville, Kansas, 
where he will be engaged in furnishing technical assistance to the 
soil conservation district of Republic County. During the war he 
was on duty with the Eighth Air Force as a gunnery observer. 


Richard A. Duncan was recently discharged from active duty 
with the Army, having served as a major in the Corps of Engineers. 
He has returned to his former position as field engineer with the 
Hawaiian Sugar Planters Association at Hilo, Hawaii. 


S. M. Elliott, who until recently was manager of testing in the 
tire division of the B. F. Goodrich Company, has recently joined 
the Seiberling Rubber Company at Akron, Ohio, where he is now 


assistant manager of the company’s agricultural tire sales depart- 
ment. 


Bertis L. Embry, who served as an ensign in the U. S. Navul 
Reserves during the war and who has returned to civilian statu 
has entered the employ of the USDA Rural Electrification Adm:n- 
istration, with the rating of agricultural engineer. 

Irby S. Exley is associated with the Doolittle Tractor and !:- 
plement Co., Jacksonville, Fla., as zone manager for distribution 
Ford-Ferguson farm machinery. 


Charles C. Fisk who served as a lieutenant in the Army ©'1 
Force during the war, is now engaged as a hydrologic enginec: 
spillway design flood studies with the hydrology division ot .i¢ 
Bureau of Reclamation, U. S. Department of the Interior, an 
located at Denver, Colorado. 


Harold L. Geiger, metallurgical engineer and head of the © ':- 
cago section of the development and research division of the I» <r- 
national Nickel Company, was recently elected chairman of °c 
Chicago chapter of the American Society for Metals. During ‘x¢ 
past year he served as vice-chairman of the chapter. 


H. S. Glenn was recently named manager of the Col. st 


County (Ga.) Rural Electric Cooperative, with headquarte: at 
Moultrie. 


Thomas E. Griffin, is now employed as assistant agricu! «al 
engineer (farm planner) with the U. S. Soil Conservation Se: <e 
at Albuquerque, New Mexico. He was recently released from ‘%¢ 


army where he served as a lieutenant in the Signal Corps du °g 
the war. 


H. T. Hargrave is cattle ranch foreman for the Harg..ve 
Ranching Co., Ltd., at Walsh, Alberta, Canada. 


Harris H. Hart is now a tractor tire designer for Goo -at 
Tire & Rubber Co. at Akron, Ohio, and is engaged on the des 
of tires for farm tractors. During the war he served as a lieute:.at 
in the U. S. Navy. 
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Above views 
illustrate a “"NO-WARP” 
water meter dise 

and its position in a 


typical mefer. 


This is a “sample” of “ORCO-OPERATION” . . . the this material be compounded to consistently uni- 


kind of co-operation YOU can expect when YOU 
refer YOUR problems in rubber to ORCO. 

More than ten million water meters are in use in this 
country. Many of them are of the “disc-type” simi- 
lar to the sectional drawing above. Accuracy and 
sensitiveness of water meters are dependent upon 
the accuracy of component parts, especially the 
DISCS. Ordinary discs are subject to warping and 
distortion with resultant inaccuracies of meters. To 
eliminate such troubles, The Fred W. Hanks Com- 
pany of Cleveland, Ohio, supply water system de- 
partments with NO-WARP Discs of all types used 
in the U. S. A. and Canada. 

“Hanks NO-WARP discs” are made of a special ma- 
terial originated by Fred W. Hanks. Not only must 


form standards of toughness but it must conform to 
exacting standards of specific gravity and accurate 
machinability. 
According to Mr. George A. Miller, Superintendent 
of The Fred W. Hanks Company, the required ac- 
curacy of compounding and molding NO-WARP 
Discs is the kind of ORCO-OPERATION his company 
is receiving from The Ohio Rubber Company. “It’s 
a tough assignment for any rubber manufacturer,” 
says Mr. Miller, “and we are certainly pleased with 
the way ORCO handles our work.” 

* *¢ * #*# * # © 
When YOU have a problem in rubber (hard or soft 
and of any type) call ORCO and let ORCO-OPERA- 
TION work for YOU, 


DFMMON 


| A 


Factories: WILLOUGHBY, OHIO * LONG BEACH, CAL. + CONNEAUTVILLE, PA. 


Bilfich Offices: DETROIT » NEW YORK = CHICAGO - INDIANAPOLIS » CLEVELAND » BOSTON - ROCHESTER, N. Y. 


AGKi ULTURAL ENGINEERING for June 1946 


277 


seg il *. <a aes Bee eater am Ih ag RR ae a get tae ie Fe a a" 
ees ee. <b an ie gr rea oe, se Bie I pec eee 4 ! 
; oc pe te Pee Ps (| RR os i 
7 or, 2S zee es rr tS Meee 7 
945 | 
| \ 
if: 
; —a~ * 
ull | ' eae ; ~ gris, 
= J a W* 
| \\\S 
b | 
== a 
- WS 
rti'- 
ds. &f 
ner i 
tlie _ i eee 
Agri- 3 
ippi ’ 
nece Ch 
. — 
ont “60M a | 
“ | f —  * ea? =~ Vos NO -_ 
ait gy _——— ‘re i oe Berga, “A = a = eee ' fg py, ee, 
So | » 3 Se a _ Gi ee a ae Baas oo = 4 = “se i 
] Pn _ q ; toe ccmmmee Oy = Ne = 
- 4 Ne 
ro —_— —— \ | 
dOSi- ‘ sie gt 
Ss at aa R . 
his i ele 
the i VI 
| the 
ined 
now 
Dart 
aval 
atUS, 
mine 
lin- 
n of 
I n 
4s 
ie 
re 
itt 
at 
cal - ke RES. ee EUS ae fae 
ce Tne Gnio Russer Company 
1€ 
or” ° 
- TLO’C 
}y car - 
gn — ign ae 
; Bou : 
ee = 
pote pescciase am a... Mee aS eee gee ee Ne beta ae ob ee ae ae ee P 


a Be 


Personals of A.S.A.E. Members 
(Continued from page 276) 


John R. Haswell, professor of agricultural engineering exte: 
sion, Pennsylvania State College, was recently cited in “Capper 
Farmer’ for having “put on dynamite-ditching demonstrations f: 
25 years with the result that Pennsylvania is one of the leadin 
states in the use of agricultural dynamite for dirt moving jobs.” 


Elwyn S$. Holmes has resigned as research assistant in agricu 
tural engineering, A. & M. College of Texas, to accept appoin 
ment as extension agricultural engineer in the agricultural enginec 
ing department at the University of Kentucky, Lexington. 


James C. Hundley, who served as a lieutenant in the U. - 
Naval Reserves during the war, is now associate extension agr - 
cultural engineer, specializing in rural electrification, at the Ur 
versity of Tennessee, Knoxville. 


Lloyd W. Hurlbut is a new member of the agricultural eng 
neering staff at Purdue University. He has the rank of assista: 
professor and will engage in teaching and research work in tl 
power and machinery field. 

O. W. Israelsen, research professor of irrigation and drainag 
Utah Agricultural Experiment Station, is one of the authors < 
Bulletin No. 322 issued by that station, and entitled “Irrigatio.: 
Companies in Utah—Their Activities and Needs.” 


Henry Karrer, who recently resigned as engineer for the Patter- 
son Water Co., is now field office superintendent of the U. S. Bu- 
reau of Reclamation at Bakersfield, Calif., and is engaged in en 
gineering work on irrigation and hydrology. 


S. H. Keller, who has been serving as assistant agricultural en- 
gineer of the U. S. Soil Conservation Service at Chickasha, Okla., 
was recently assigned the job of opening the Cowley County soi! 
conservation district in south central Kansas, in which position he 
will serve as conservationist in charge of the district. 


L. L. Kelly, recently released from military service, is now a 
soil conservationist in the water conservation division of the U. S. 
Soil Conservation Service, and is engaged in engineering work in 
connection with the USDA flood control program. 


George Krieger, in charge of the agricultural division, Ethy! 
Corporation, was recently named chairman of the newly formed 
agricultural development committee of the American Petroleum 
Institute. 

Donald E. Kuska has accepted employment with the Aerco 
Corp., Hollydale, Calif. He was formerly with the Curtis Wright 
Corp. at Columbus, Ohio. 

Andrew J. Longley, after spending five and one-half years in 
the Army, first with the cavalry and later with the combat engi- 
neers, attaining the rank of lieutenant colonel, has now been hon- 
orably discharged and has resumed his work with the U. S. Soil 
Conservation Service as district conservationist in the Southwest 
District of Kansas. 

George C. Marti is now in the employ of the International Har- 
vester Company of Mexico, S.A., at Saltillo, Coah, Mexico. He 1s 
assistant to the superintendent in charge of plant construction, 
supervision, and all engineering matters concerned with both con- 
struction and future operation of the plant. 


W. N. McAdams is rejoining the agricultural engineering sta‘t 
at Clemson Agricultural College, following a military leave of 2)- 
sence for three years, during which time he served as an aviation 
ordnance officer in the U. S. Naval Reserve. 

J. R. McCalmont was recently released from the Navy and hs 
returned to work in the Divisions of Agricultural Engineerio: 
BPISAE, USDA, at Beltsville, Md., where he will be in charge 
livestock shelter investigations. 


Bruce F. McDonald, who served as a lieutenant in the U. ‘. 
Naval Reserves during the war, has recently taken a position s 
plant engineer with Joseph E. Seagram & Sons at Louisville, K .- 
tucky. His work will include designing and estimating labor — | 
material costs. 

Eugene W. McGaan is assistant agricultural engineer, U. >. 
Soil Conservation Service. He is working in the southeas! 


counties of Iowa as drainage and engineering specialist, with he |- 
quarters at Burlington. 


Howard O. McMillan, Jr., has been discharged from the A: \y 
where he served in the 20th Armored Division, and is working 


C. F. Haglin and Son, Inc., of Minneapolis, Minn., in the gen 1 
construction business. 


San ; Raymond T. McVeety was recently discharged as technical 
3 HE a F m geant, 3234th Engineer Technical Intelligence Team, of the A: 
; ae wrt oi, | fa fm 6 and is now employed as engineer in the design, development 
Y OF. EY- 4AYEC Wheel ¢ m testing of farm implements at the LaCrosse, Wisconsin, plani 
ogre + ae a Bi eater m the Allis-Chalmers Manufacturing Co. 

Fred Meyer, Jr., who served with the Corps of Engineers f 
the Army during the war, is now engaged as work unit conse: 2 
tionist with the U. S. Soil Conservation Service at Syracuse, Kan-:s. 
His work is that of technician in charge of the Hamilton Cov ‘y 
soil conservation district. (Continued on page 2°.) 
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Picking up windrowed 
grain with harvester 
equipped with Hart ro- 
tary drum pickup and 
Scour Kleen. Latter de- 
vice removes dockage 
from separated grain. 
Note Link-Belt Silver- 
link roller chain drive on 
pickup, and steel Link- 


% =. . 
Ng REE CS 
Peck Belt on Scour Kleen 
drive. 


_----"_ with the help of 
< LINK-BELT CHAINS 


Better net yield depends on harvesting methods as well as on 
bushels grown. And devices like the Hart pickup, which assure 
more thorough recovery of windrowed crops, and the Hart Scour 
Kleen, for better preparation and cleaning of the threshed 
grain, play important parts in America’s increased production 
of food grains. 

Manufacturers supplying the American farmer know their 
products must be more productive, more durable and trouble- 
free in operation, to meet the rising standards of American farm- 
ers. And Link-Belt Company is proud that more and more 
implement manufacturers rely on Link-Belt chains to provide 
the precision and dependability demanded. 

For every vital drive, conveying and power transmission func- 
tion, there is a Link-Belt chain especially suited to the job, prod- 
uct of more than 70 years pioneering and constant development 
in the chain field. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in principal cities. 
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There’s only one right oil filter element 
for your tractor. It’s the kind that was designed es- 
pecially for it—the kind the tractor manufacturer 
recommends exclusively. 


The name of that element is PUROLATOR—and 
it’s the type you should use whenever you need a new 
element (about every 120 hours of tractor running 
time). 

Using a Purolator is your protection against dirt, 
grit, grime and other abrasives that get into your 
tractor’s oil and grind away bearings—cost you lost 
time and high repair bills. 


Be sure you get the original and genuine Purolator. 
Purolator’s superiority is reflected in the fact that 
Purolator makes and sells more tractor oil filters and 
replacement elements than all the rest of the industry 
combined. Purolator Products Inc., Newark 2, N. J. 
In Canada: Purolator Products (Canada) Ltd., Wind- 
sor, Ontario. 


KEEP OU eres FROM ABRASIVES WITH 


Personals of A.S.A.E. Members 
(Continued from page 278) 


Edwin T. Mims is now assistant director of traffic, with ronk 
of captain, for the Fourth Ferrying Group, Continental Divis on, 
Air Transport Command, with headquarters at the municipal ir 
port at Memphis, Tenn. 

Aldert Molenaar recently resigned his position as project engi- 
neer on the Rathdrum Prairie Irrigation Project, USDA Farm Se. 
curity Administration, at Cour d’Alene, Idaho, to become exten ion 
agricultural engineer at the State College of Washington. At pres- 
ent he is devoting most of his time to farm structures ey:en- 
sion, but will eventually work in the field of irrigation. 

George O. Mullan is rural representative for the Poto nac 
Edison Co., and is located at Hagerstown, Md. 

Marvin Nabben has taken a position as agricultural engi.cer 
in the rural sales department of the North States Power Co., nd 
will be engaged in work dealing with the application of electr «ity 
to farm uses. 

Charles W. Naylor, who served as a lieutenant’ in signal work 
with the Army during the war, is now engaged as agricult«ral 
engineer with the U. S. Soil Conservation at Junction City, Kens. 

Harold L. Newel, a captain in the 80th Field Artillery of the 
Army during the war, has received his discharge and accepte) a 
position as junior engineer with the Texas Oil Refinery at Wil- 
mington, Calif. 

Joseph C. Newell, who served as a lieutenant in the 355th In- 
fantry during the war, is now assistant county agricultural agent 
for Scott County, Arkansas, with headquarters at Waldron. 

Ralph E. Patterson, a graduate in agricultural engineering of 
Ohio State University in 1942, has joined the faculty of Pennsyl- 
vania State College as instructor in agricultural engineering. 

A. H. Powell is now engaged as superintendent of the Wells- 
ville (Utah) plant of the Carnation Co. and is in charge of opera- 
tions involved in the production of evaporated milk at that plant. 

Harold D. Prichard is soil conservationist in farm planning 
work for the Soil Conservation Service at Westminster, S. C. 

Francis M. Roberts, who served as an engineer in the U. S. 
Army Air Forces during the war, is a civilian again and holds a 
position as agricultural engineer with the U. S. Soil Conservation 
Service at Afton, Wyoming. 

Milo J. Salter was recently released from army service and is 
now engaged in farm tractor development work in the tractor engi- 
neering department of the Allis-Chalmers Mfg. Co., at West Allis, 
Wis. 

E. C. Schneider has resigned as assistant instructor in agricul- 
tural engineering at Cornell University, to accept appointment as 
assistant professor of agricultural engineering at the University of 
Vermont, Burlington. 

John A. Scholten, research engineer, USDA Forest Products 
Laboratory, is now in Japan filling an assignment as technical con- 
sultant to the head of the forestry division, section of national re- 
sources, Supreme Allied Command for Japan and Korea. His re- 
sponsibilities include making a general survey of forest researches 
and facilities to guide Army policy on production and procurement 
of wood supplies during the military occupation of that area. 

William M. Shepherd, until recently director of rural devclop- 
ment, Arkansas Power and Light Company, was recently promoted 
to larger responsibilities and is now director of the company § in- 
dustrial and rural development division. 

A. J. Sprecher has returned from Army duty to take up \vork 
as district engineer of the Kiowa (Colo.) Soil Conservation Dis- 
trict. 

A. J. Sprecher is an agricultural engineer in the U. S. Soi! Con- 
servation Service and district engineer on the Kiowa (Colo. ’ soil 
conservation district. 

James P. Stafford, Jr., is now engaged as a junior agric. tural 
engineer with the U.S. Soil Conservation Service at W > rika, 
Oklahoma. During the war he served as a captain in the Co >s of 
Engineers of the U. S. Army. 

Herbert N. Stapleton, who has been in the Army abo four 
years and who saw service in both the European and Sov: «west 
Pacific areas, attaining the rank of major, has recently retur .d to 
civilian status and resumed his former position as agricultu | en- 
gineer with the Green Mountain Power Company at Bur! ton, 
Vermont. 

James L. Strahan has resigned as agricultural engineer the 
Flintkote Company, to become technical director m5 the A-ohalt 
Roofing Industry Bureau with headquarters at 2 West 45th >:reet, 
New York, N. Y. 

Norris P. Swanson, who served four and one-half years 1 the 
armed services as an ensign with the U. S. Naval Reserve: is 4 
civilian again and has returned to the U. S. Soil Conse::ation 
Service at Balmorhea, Texas, where he is employed as a P-2 agfi- 
cultural engineer. 

L. F. Thompson is soil conservationist, U. §. Soil Conser- 
vation Service at Warrenton, N. C. (Continued on page 282) 
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Research Man with a Loose Foot 


The Armco research man is no homebody. 

He’s always on the move—visiting the manufacturers 
of farm machinery, grain bins, stock tanks and 

other sheet-steel products for the farm. And he takes 
his research skill along. He works in the plant— 

often with the men who make the products. 


The practical knowledge he gains helps Armco 
tailor a sheet steel to a particular need — 
to route scores of different orders through the mill for 
individualized processing and treatment. 


Out of this teamwork between Armco and the 
manufacturer have come ideas for special-purpose 
shect steels that look better and serve 
longer—Armco Galvanized Parnrcrip that takes and 
holds paint, Zrnccrip with its rust-resistant coating. 


The American Rolling Mill Company 
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Back of this fact-finding in the field stand 
the great, modern laboratories of The American Rolling 
Mill Company. These laboratories, which had 
their beginnings 45 years ago, give Armco the oldest 
and largest research organization in the 
flat-rolled steel industry. 


Leading manufacturers of farm machinery 
and equipment have long used Armco Parntcrip and 
Armco Zinccrip, And they know the famous 
triangle trademark is a dependable guide 
to special quality in sheet steel. Armco is a name 
farmers trust when buying equipment and 
machinery. The American Rolling Mill Company, 
1101 Curtis Street, Middletown, Ohio. 
Export: The Armco International Corporation. 


Special-Purpose Sheet Steels 
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BARNYARD PAVEMENT 


Many years of thrifty, maintenance-free service are 
built into a correctly designed barnyard pavement. 
Such an improvement not only cuts farm labor 
costs, but saves feed and manure—provides sani- 
tary conditions—improves health of herd. 

Many farmers have found that by paving one 
section of the barnyard at a time—the most trouble- 
some spot first—the job is done without disturbing 
farm routine. It is important, however, that the first 
section be so designed that it will match the grade 
and thickness of the area to be paved later. 

Design details of a barnyard pavement similar 
to the one shown here, and helpful “‘how to build” 
literature on many profitable, long-lasting concrete 
improvements are available free to agricultural en- 
gineers. Please specify subject of immediate in- 
terest. Literature is distributed only in United 
States and Canada. 


PORTLAND CEMENT 
ASSOCIATION 


Dept. 6-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of concrete... 
through scientific research and engineering field work 


Personals of A.S.A.E. Members 
(Continued from page 280) 


O. J. Trenary, who for the past few years has been conn¢ ted 
with the farm industry division of the General Electric Co., has 
resigned to accept appointment as extension agricultural eng: -eer 
at Colorado State College, where he will be in charge of exter ion 
work in farm buildings and farm machinery. 


C. H. Van Vlack, extension associate professor of agricul .ral 
engineering, Iowa State College, is author of Bulletin P 78 rec atly 
issued by that institution, entitled ‘Modernizing a Midwe <ern 
Farmhouse’. 


Richard L. Walker is a lieutenant colonel in the Army Air 
Force, and is engaged as base commander of the Army Air ase 
at Pope Field, Fort Bragg, North Carolina. 


Eugene R. Whitacre is now employed as a research eng eer 
in product testing and experimental work at the tractor work of 
the International Harvester Company at Chicago. 


Lowell L. Whitaker is conservation engineer with the soil ind 
moisture conservation office of the Osage Indian Agency at | aw- 
huska, Okla. 

Carl Widseth recently resigned as a regional service mar ger 
for Harry Ferguson, Inc., to become associated with Miller-P chl, 
Inc., Davenport, Iowa. He will manage the company’s steel bu ild- 
ing and farm equipment division. 


Homer D. Witzel, formerly agricultural engineer at the Buttle 
Creek, Michigan, works of The Oliver Corp., is now project cagi- 
neer of the Harris Manufacturing Co., at Stockton, Calif. 


Alvah E. Worth is engineering specialist for Vermont and New 
Hampshire on soil and water conservation and drainage problems 
for the U. S. Soil Conservation Service. He is located at Poultney, 
Vermont. 

F. D. Yung, research engineer in rural electrification, Nebraska 
Agricultural Experiment Station, is author of three “Agricultural 
Engineering Progress Reports” recently issued by that station, name- 
ly, No. 12A on a zero storage cabinet, No. 13 on a water-cooled egg 
storage cabinet, and No. 14, a preliminary report on ear corn 
drying. ; 

G. L. Ziemer, assistant director, Iowa State Conservation Com- 
mission, was recently honored by the Iowa Engineering Society, 
which awarded him the John Dunlap Award for 1945, which the 
Society gives annually to the author of the best published paper 
presented before that organization. The paper on which the award 
was based is the one entitled “Conservation Factors in Flood Con- 
trol Planning,” appearing on pages 372-378 of AGRICULTURAL 
ENGINEERING for Racedher, 1945. 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Paul C. Baker, managing editor, Farm Implement News, 431 S. 
Dearborn St., Chicago 5, Ill. 


Reginald J. Berry, assistant to registrar, Clemson Agricu'tural 
College. (Mail) 807 Elizabeth Street, Anderson, S.C. 

Thomas Teh-Chung Chang, graduate student, agricultural engi- 
neering div., University of Minnesota, St. Paul, Minn. 

Sheng-Tsu Chen, graduate student, agricultural engineerin: div., 
University of Minnesota, St. Paul, Minn. 

Glenn G. Commons, agricultural engineer, Soil Conse: tion 
Service, USDA. (Mail) P. O. Box 910, Nacogdoches, Tex. 

Charles R. Cook, regional educational manager, Harry -rgu- 
son, Inc. (Mail) 319 Latham Square Bldg., Oakland 12, Cs 

H. Y. Cott, work unit conservationist, Soil Conservatio: Serv- 
ice, USDA. (Mail) Box 63, Scott City, Kansas. 

J. P. R. Cristel, rural electrification extension worker, Si wini 
gan Water & Power Co., Montreal 29, Quebec, Canada. ( fail) 
Apt. 27, 4970 Queen Mary Road. 

Roy C. Dawson, bacteriologist, Soil Conservation Service, | 3DA. 
(Mail) University of Nebraska, Lincoln 1, Neb. 

H. W. Derry, manager, new industries dept., Pacific Pc er & 
Light Company. (Mail) Public Service Bldg., Portland 4, € <. 

Boyce L. Dyer, work unit conservationist, Soil Conse ation 
Service, USDA. (Mail) Y.M.C.A., Athens, Ga. 

Henry C. Gotcher, president and designing engineer, ( tcher 
Engineering & Mfg. Co., Inc., 316 6th St., Clarksdale, Mis: 

Peichung Hsu, graduate student, agricultural engineerir div., 
University of Minnesota, St. Paul 8, Minn. (Mail) 1412 -rant- 
ham St. 

Palmer Jones, head, agricultural div., Owens-Corning “iber- 
glas Corp., Newark, Ohio. (Continued on pag 284) 
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Again this year—as in every year since 1916 
—most farm tractors will be equipped with 
Donaldson Oil-Washed Air Cleaners. 


Why this consistent preference? Here’s the reason. The ability of a tractor to 
“‘stand up,”’ to deliver the kind of performance designed and built into it, year 
after year, depends to a great degree on the effectiveness of the air cleaner. 
Donaldson Oil-Washed Air Cleaners, by test in the laboratory and in the field, 
remove close to 100% of all abrasive dust and grit. Furthermore, they maintain 
this efficiency regardless of adverse cperating conditions. 


Our engineering depart- 
ment is available for con- 
sultation on whatever 
dust problem you may 
have. Write us. 


IONALDSON COMPANY, INC. 
66 PELHAM BLVD. ST. PAUL 4, MINN. 


Canadian Piant: Chatham, Ontario 
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Applicants for Membership 
(Continued from page 282) 


Liang Ruenn Kao, graduate student, agricultural engineering 
division, University of Minnesota, St. Paul, Minn. 


K. Martin Keyes, graduate student, Michigan State College. 
(Mail) 1024 Birch St., Lansing 15, Mich. 
Leonard Martin Klein, associate agricultural engineer, Bureau 


of ‘Plant Industry, Soils & Agricultural Engineering, USDA. (Mail) 
3750 Oak Creek Road, Corvallis, Ore. 


Ketso Li, graduate student, agricultural engineering division, 
University of Minnesota, St. Paul 8, Minn. 


Lloyd W. Lundin, \and classification, Bureau of Reclamation, 
USDI. (Mail) Box 2130, Bismarck, N.D. 

Everett D. Markwardt, farmer, Bisbee, N.D. 

Ross R. Mauney, agricultural engineer, Arkansas Power & Light 
Co. (Mail) Pine Bluff, Ark. 

A. G. Mayer, manager, farm development, The Washington 
Water Power Co., West 825 Trent Ave., Spokane, Wash. 

Mark McNiel, utilization specialist, Shenandoah Valley Electric 
Corp. (Mail) 92 Shenandoah Ave., Harrisenburg, Va. 

Carl H. Neitzke, extension specialist, agricultural engineering 
dept., University of Wisconsin, Madison, Wis. 

Elwood F. Olver, instructor, agricultural engineering dept., 
Pennsylvania State College, State College, Pa. (Mail) 608 W. 
Fairmount Ave. 

G. Vishwanath Rao, International Harvester Experimental Farm, 
Hinsdale, Illinois. 

George M. Scherrer, engineer, Rural Electrification Administra- 
tion, USDA, Washington, D. C. (Mail) 3148 Wisconsin Ave., 
N.W. 

Quinten E. Shiley, service manager, Unit Tractor & Equipment 
Co.,,Fargo, N. D. (Mail) 1026 Broadway. 

Jack S. Slusser, division rural supervisor, Pennsylvania Power 
& Light Co. (Mail) Wilkes-Barre, Pa. 

A. E. Smith, chief designer, Dening & Co., Ltd., Chardstock, 
Devon, England. (Mail) Kitbridge Cottage. 


Elmer H. Smith, rural supervisor, Kansas City Power & Light 
Co., 1330 Baltimore Ave., Kansas City, Mo. 


More than half a century of know-how" back of EWC Wheel designing and manufacture is your guarantee 
of the right wheel always for your every specific need. We make all types, all sizes. Avail yourself of 


this experienced engineering guidance in wheels. 


LECTRIC 


QUINCY, ILLINOIS 
Dept. AE 
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H. D. Smith, general sales manager, R. M. Wade & Co. 
(Mail) RR No. 10, Box 1289, Portland 2, Ore. 

G. W. Steinbruegge, instructor, agricultural engineering de: «., 
University of Missouri, Columbia, Mo. 

W alter Sway, graduate student, agricultural engineering div., U i- 
versity Farm, St. Paul 8, Minn. 

Peter Ding-lai Tao, graduate student, agricultural engineer ig 
div., University of Minnesota. (Mail) P. O. Box 1803, LU ii- 
versity Farm, St. Paul 8, Minn. 

Joe Tseng, graduate student, agricultural engineering div., L \i- 
versity of Minnesota. (Mail) P. O. Box 1809, University Fa a 
St. Paul 8, Minn. 

Albert W. Wang, graduate student, agricultural engineer ig 
div., University of Minnesota, St. Paul 8, Minn. 

F. D. Wilborn, assistant editor Farm Implement News, - °1 
South Dearborn St., Chicago 5, Ill. 

Philip H. Wilson, district agricultural engineer, agriculti al 
engineering dept., Cornell University, Ithaca, N.Y. 

Lawrence K. C. Wu, graduate student, agricultural engineer 
div., University of Minnesota, St. Paul, Minn. (Mail) 20 
Buford Ave. 

George E. Zerfoss, associate agricultural engineer, Tennes ce 
Valley Authority, 607 Arnstein Bldg., Knoxville, Tenn. 


TRANSFER OF GRADE 

Richard G. Boardman, farm manager and custom machinc:y 
operator, Chardon, Ohio. (From Junior Member to Member) 

Fred M. Crawford, Major, U. S. Army Coast Artillery. (Maii) 
Peabody, Kansas. (From Junior Member to Member) 

James G. Lassetter, soil conservationist, Soil Conservation Serv- 
ice, USDA. (Mail) P. O. Box 37, Chipley, Fla. (From Junior 
Member to Member) 

Wharton A. LeBlanc, agricultural engineer, General Gas Corp., 
Baton Rouge, La. (From Junior Member to Member) 

Joseph K. Park, agricultural engineer, Bureau of Plant Indus- 
try, Soils and Agricultural Engineering, USDA. (Mail) Agricul- 
tural Engineering Dept., Clemson Agricultural College, Clemson, 
S.C. (From Junior Member to heuer} 


Lede 


John W. Weaver, Jr., research associate professor of agricul- 
tural engineering, North Carolina Agricultural Experiment Station, 
Raleigh, N. C. (From Junior Member to Member) 
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FEED BEATER DRIVE 


FEEDER DRIVE 


STRAW RACK DRIVE 


... prevents 
grain slipping away? 


With positive Baldwin-Rex roller chain drives, a Roller chains have important design advantages, too, 
combine will not lose grain through slippage. For as this combine drive design arrangement indicates. 
roller chains never slip, even in the heaviest stands They cancarry heavy loads and still use small sprockets. 
of grain—while with a slipping drive, a large quan- Two or more sprockets can be driven from a single 
tity of grain can be lost and the machine will use power shaft and roller chain can be flexed in either 
considerably more gas and oil per acre. direction, important features that permit the saving of 
Roller chains require very little adjustment, thus considerable space. 

no elaborate take-up mechanisms are required to For economy, dependability, and long life, roller 
compensate for stretch. chains are the best power transmission drive. 


Bi “04 for complete information on : 
ler chain belt d for specific SS 

ita on ae yea ailleie, There FROLLER CHAINS 

‘sno obligation. BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
376 Plainfield Street, Springfield 2, Massachusetts 
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HEAVY-DUTY | 
WISCONSIN 
bz Coled: 
ENGINE is 
_ Available in4 @* 

 Sizes--.-4t09H.P. 


—— 


Ilustraiuu avove is the Modeis AEH to AHH series of 4-cycle single 
cylinder Wisconsin Air-Cooled Standard Engines, to which the fol- 
lowing specifications apply: 


MODEL AEH AFH AGH AHH 
| ce ae ee 3° 3%" 3%,” 3%" 
Stroke. 3%," 4” 4” 4” 
Cu. in. Displ.. 23 38.2 38.5 41.3 
Hp. Range 4-4 5-7 6-8.5 7-9 
EEE reece rane 130 Ibs. 170 Ibs. 175 Ibs. 180 Ibs. 


If your equipment calls for an engine within the above power 
range, it will pay you to give serious consideration to the Wis- 
consin line . . . noted for rugged, heavy-duty serviceability and 
thorough-going dependability. 


In addition to the engines listed above, Wisconsin 4-cycle single 
cylinder engines are also available in 2 to 4 hp. sizes, and V-type 
4-cylinder engines can be supplied in a power range of 13 to 30 
hp. Detailed data furnished on request. 


‘WISCONSIN MOTOR Corporation 


IR-COOLED ENGINES | 


GIN 


eo te 


LLIGATOR 


Trade Mark Reg. U. S. Pat. Office 


STEEL BELT LACING 


World famed in general serv- steel, “Monel Metal’’ and non- 
ice for strength and long life. A magnetic alloys. Long lengths 
flexible steel-hinged joint, smooth supplied if needed. Bulletin A-60 
01 both sides. 12 sizes. Made in gives complete details. 


| FLEXCO|E-I1> 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed supped plates. 
Templates and FLEXCO Clips 
speed a. 6 sizes. Made 
in steel, ‘Monel Metal’’, non- 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 
grip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 
are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


4877 Lexingter St. 
Chicago, tl. 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Per: 
Service at its headquarters office in St. Joseph, Michigan, as a cl: 
house (not a placement bureau) for putting agricuitural engineers ek. 
ing employment or change of employment in touch with poSsible er 
er. of their services. and vice versa. The service is rendered w. hout 
caarge, and information on how to use it will be furnished by the Sc iety. 
Tis bulletin contains the active listing of ‘‘Positions Open’’ and " 
tions Wanted"’ on file at the Society’s office, and information or each 
in the form of separate mimeographed sheets, may be had on re 


Norte: In this Bulletin the following listings still curren and 
previously reported are not repeated in detail. For further inf ma. 
tion see the issue of AGRICULTURAL ENGINEERING indicated: 


PosITIONS OPEN: FEBRUARY—O-448, 452, 474, 479. A RIL 
—O-492. MAY—O.-494, 495, 496, 497, 498, 499, 500, 501. ‘02, 
503. 


PosITIONS WANTED: FEBRUARY—W-200, 207, 209, 210, 
211, 227, 233, 234, 235, 248, 254, 267, 270, 271, 274, 282, 289, 
292, 295, 296. APRIL—W-232, 237, 240, 247, 253, 255, 256, 
258, 262, 265, 266, 273, 276, 277, 281, 283, 285, 287, 290, 291, 
297. MAY—W-300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 
310, 31:1, 312, 313. 


Attention is invited to the desirability of checking on the 
housing situation when considering a new location. 


POSITIONS OPEN 


AGRICULTURAL ENGINEER for work on pineapple plantations in 
Hawaii. Job requires wide range of engineering experience in tarm ma- 
chinery and utilities, including stationary diese: power plants, for plan- 
tations which are largely selt-contained unis. Preter man with KSAE 
degree or equivalent. Salary open. O-504 


SHOP FOREMAN for supervision of production including arc welding 
in jigs, lathe work, spray painting, sheet metal work and assembiy of 
commercial spreaders of various sizes and types for small manufacturer 
in middle west. Man need not be college graduate but must have definite 
technical training in metals and preferably a good working knowledge 
oé shop procedure and management. Must be Protestant, a total ab- 
stainer from liquor, clean in morals and habits, with liking and apti- 
tude for shop work, and ability to lead and encourage other workers. 
Ample opportunity for advancement for man who meets requirements. 
Age 24-40. Salary open. O-505 


DESIGN ENGINEER to take charge of design, development,, and 
field testing of manure spreaders, corn pickers, farm wagons, lime sow- 
ers, and other farm machinery tor new division of established company. 
Eastern location. Prefer man with BSME degree or equivalent, and 
wide background in the design and development of farm machinery, in- 
cluding at least 5 years experience with a leading company. Should 
be capable of leading other men. Age 30-50. Salary open. O-506 


EXTENSION AGRICULTURAL ENGINEER for full-time farm 
structures extension work in midwestern state. Thorough training in 
farm structures, either in agricul.ural engineering or architectural course 
is required. Experience in farm structures or other light construction 
desirable. Age, about 30. Salary open, depending on qualifications. 
0-507 


AGRICULTURAL ENGINEER wanted by the Allahabad Agric tural 
Institute, Allahabad, India, for teaching position. Minimum qu:!ifica- 
tions, degree in agricultural engineering and some farm experience. 
Postgraduate degree desirable. Duties would be primarily teaching. with 
some opportunity to participate in research and extension. Can idate 
must be active Christian interested in mission work. Discharge: vet- 


eran with slight handicap eligible if in good health otherwise. ppli- 
cants may correspond with Allahabad Agricultural Institute, 15¢ Fifth 
Ave., New York 10, N. Y. 
POSITIONS WANTED 

ACRICULTURAL ENGINEER desires development, research. r eXx- 
tension work in soil and water or farm machinery field, in publ: serv- 
ice or private industry. BSA degree in 1942, and BSAE degree ‘ 1946, 
North Dakota State College. Army experience chiefly as supply »° geant 
in military police unit. No physical defects. Available after J: :¢ 17. 
Married. Age 31. Salary open. W-314 

AGRICULTURAL ENGINEER desires research, sales, or rvice 
work in any branch of agricultural engineering, with private « pany 
serving agriculture. BSAE degree, University of Maine, 1941 Army 
experience as inspector of engineering materials, link-trainer ins ctor, 
photo-intelligence officer, and weather officer. Available imm: ately 


Age 26. Salary $3500. W-315 
AGRICULTURAL ENGINEER desires teaching, research, © exten- 


sion work in soil conservation or farm machinery, in public se ice oF 
private industry. BSAE degree, Kanses State College, 1944. xperi- 
ence as inspection and production engineer, 3 mo; inspector engi- 
neering materials for Navy, 16 mo. Now in Army; eligible for « larg? 


on evidence of employment. Married. Age 23. Salary open. \ 16 


AGRICUI.TURAL ENGINEER desires development or extens work 
in power and machinery, preferably in south central states. BSA! gree 
North Dakota State College, 1942. Experience during school ; irs in 
county agent's office and extension division. Army experience a: ingle 


engine fighter pilot. No physical defects. 


Available July 15. ingle. 
Age 27. Salary $2400. W-317 


AGRICULTURAL ENGINEER desires development or sales rk in 
farm machinery or farm structures field. BSAE degree exp ed in 
July, Kansas State College. Long experience in field use of po. = ma- 
chinery, plus & mo practical exnerience in design of farm st: ‘ures. 
Army commissioned experience as infantry combat platoon lea ©. No 
physical defects. Available after July 23. Married. Age 24. Salary 


$2700. W-318 (Continued on pag. 288) 
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“Protecting Crops, mae Homes 


fi AFT Does | It 


RESIDENTIAL 
CONSTRUCTION 


COVER MACHINERY truck AND WAGON 
COVERING 


COVER CRIBS COVER BINDER CANVAS PROTECT 
CONCRETE 


On farms — like any other business — every dollar saved is 
that much profit. Wind, rain, sleet, snow — exposure of every 
kind — can do much damage to harvested crops, machinery, 
buildings. With Sisalkraft much of this loss can be avoided. 


Sisalkraft is ideal for temporary silos — emergency storage 
of grain — covering hay stacks — protecting machinery — 
curing concrete — lining poultry houses — protecting the 
home — plus many other uses. Costs little. Tough, tear- 
resistant, and waterproof. Can be used again and again. 


Sisalkraft is sold through lum- 
ber dealers everywhere. Write 
for folders on Sisalkraft’s many 
farm uses. 


 SISALKRAFT, FISREEN, 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.75 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 

volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


eeesesesessseese MAIL COUPON TODAY seucsavevesvccae 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


DUPRE MERRIER sooo a a binders for Agricultural 


Engineering fOr Yeats cocoon eee ee ec 
Will remit in 10 days or return arrar wey ‘ellen. 


_ESRERISS etree Stay ot cure ete Unga EN Laan, reed ne Pa (Pr Re ee oo OE 
NT ONO OTR EER RTE OY Sel OTE ET NTT NOE 


7 


UUONIAUYNOUASAOUUINOUANDOUHAEDASGLGGAOORUAUA OANA ESUUAAANL 


HUVOYUUVOUVUYEUTSUURURAVOAG AEE ARATE SNE 


PROFESSIONAL DIRECTORY 


TTR HUVULAQEOEN A000 UULERULNSE UU 


GEORGE R. SHIER, A.E. 


Consulting Engineering Work In Farm Structures F eld 


Also Sales Engineering for Selected Manufacturer: 


Member A. S. A. E. Associated with Howard S. Sterner Comp: »y, 
Consulting Structural Engineers, 8 East Broad Street, Columbus, 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Consultants on product development, designs, resear.h, 
market research, public relations 


FreLLow A.S.A.E. Suite 4300, Board of Trade : ‘dg. 
MeMBER S.A.E. Telephone: Harrison 0723 Chicago 4, Ili:nois 


RATES: Announcements under the heading ‘‘Professional Directory ' 
AGRICULTURAL ENGINEERING will be inserted at the flat ra © of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. ° :ni- 
mum charge, four line basis. Uniform style setup. Copy must b. re- 
ceived by first of menth of publication. 


PERSONNEL SERVICE BULLETIN 


(Continued from page 286) 


AGRICULTURAL ENGINEER desires work in research or service 
on farm machinery or rural eiectrification with private company. BSAE 
degree, with additional study in strength of materials and industrial 
drawing. Experience in farm shop, surveying, mapping, and for Navy 
as senior inspector of engineering materials. No physical defects. 
Available immediately. Single. Age 27. Salary open. W-319 


AGRICULTURAL ENGINEER desires work as research or project 
engineer in a government agency. BSAE degree, Kansas State College, 
1944. Commissioned service in Navy. No physical defects. Available 
in September. Single. Age 24. Salary $2800. W-320. 


AGRICULTURAL ENGINEER desires extension, research or project 
engineering work in soil and water field with public service agency. 
BSAE degree, University of Minnesota, March 1946. Commissioned 
service in Army. No physical defects. Available August 1. Married. 
Age 26. Salary $2500. W-221 


AGRICULTURAL ENGINEER desires sales, research, development, 
or design work in farm machinery for private company or public service 
agency. BS degree in agricuiture and in mechanical engineering, 
University of Wisconsin, 1942. Experience in farm operations, time 
s.udy on general machine shop operaiicns; general engineering drafting, 
detailing, and layout work; testing, development, and service of farm 
machines. Available immediately. Single. Age 26. Salary open. W-322 


New Literature 


“A PROGRESS REPORT ON THE INVESTIGATION OF THE VAR‘OUS 
Uses OF ELECTRICITY ON THE FARMS OF WASHINGTON FOR THE 
YEAR 1945,”" by John B. Dobie, investigator, and L. J. Smith, 
secretary and part-time investigator, Washington C.R.E.A. M:neo- 
graphed, 81x11 inches, 71 pages. Limited distribution. 

This 21st annual report of the Committee informally des. :ibes 
procedures and results of projects on (1) fundamental require ents 
of poultry breeding, (2) hay drying, (3) pea vine drying, (4) pre- 
liminary electric house heating studies, (5) home air-condit: xing 
tests at Ephrata, (6) poultry house cooling, (7) ultraviolet ° ght- 
ing of turkey breeding flocks, (8) livestock water heating, (| fly 
control in milkhouses, and (10) the electrically heated green’ use. 


“FARM EQUIPMENT SERVICE,” by Fred R. Jones, head, « »art- 
ment of agricultural engineering, Texas A & M College. — pet, 
514x8Y% inches, 147 pages. W. R. C. Smith Publishin ©o., 
Atlanta, Ga. Price not quoted. 


This is a reprinting of a series of articles published in — cent 
years in “Southern Hardware”, and is designed to put the © «rial 
in more permanent and convenient reference form for use arm 
equipment dealers and service men. Subjects covered inc! the 


fundamentals of service operations, tractor engines—the  con- 
struction, reconditioning and servicing, servicing the tract fuel 
system, servicing the tractor electrical system, plow operat and 
servicing, tractor lubricants and lubrication, preventive maint. nce, 
planting and seeding machinery servicing, repair and serv) of 
hay machines, servicing grain and corn binders, servicin; <rain 
combines and threshers, feed grinders and silage cutter disk 
harrows and cultivators, fertilizer distributors and manure sp:- *{efs, 
tractor steering gear, clutch and transmission, power meas» «nent 
and application, the successful service department, care and © -rvic 
ing Ps storage batteries, tractor starting and lighting equipm — and 
the importance of correct engine timing. 


AGRICULTURAL ENGINEERING for Ju? 
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